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PREFACE

The increasing contribution of mathematics to the culture of the modern

world, as cell as-its importance as a vital part-of scientific.and humanistic

education, hds made it essential that the mathematics in our schools'be both

well selected and well taught--at all levels, from the kindergarten through

the graduate school.

With this imind, mathematical organikationsn- in the United States

codperated.in the formation of the'School Mahemittics Study Group (SMSG). The .

general objective of SMSG is the improvement of the tePafting.ot mathematics in

grades K%7 12 in the schools of.this country. The National Science Foundation

has provided sutstantial funds for the support of this endeavor.

One of the prerequisites for the improvemen of the teaching of mathe-

matics in ourmischools is-an improved curriculum--one whicn takes account of

the increasing use ormathematics_in science and technology and IN, other areas'

of kqowledge, and at-the same time one wiich reflects recent advances in

mathematics itself. Among the projects undertaken by SMSG was that of en-

listing a,group of outstanding mathematicians, educators, and mathematics

-teachers toy prepare a series of sample textbooks which would illustrate such

an improved curriculum.

The development of mathematinal ideas among young children:jmust be

grounded in aparo3.riate experience with things from the physical world and the

immediate environment. Te.materials in this.publicationprovide for young

children an introduction to the stud: of mathematithat reflects clearly

this point of=n ew, in -which growth is from the concrete to the atZtract, froq

the specific to the general. Major empnasis is given to the exploration and

progressive refinement of idea:, az;ociateriwith both numter and space.

The writers have relied on the existing SMX ki lergarten and first grade

materialt as a framework. However, the writers hope hat this special edition

will better meet the needs of disadvantaged children

It is not intended .tHat thl look be regarded s the only definitive way

of introducing good.mathematicg to cultur V y deprived children at this level.

Instead, it should to thought of as a sample Of the kind of improved curri'cultmi

that/is needed and as a source of suggestions for the authors of commercial

textbooks. It is sincerely hoped 1-4at this and other texts prepared by nmsG
i

will lead thp way toward" inspiring a moremeaningful teaching of Mathematics)

the Queen and;Servant of the Sciences.

1
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OVERVIEW

1

-A MATHEMATICS PROGRAM BEGINS 1N THE KINDERGARTEN.

ry

An informal, intuitive foundation for -Ehe.developmen; of mathematical

ideas.tegins at "ground level", 'f.e kindergarten, wherever one exists

within the scool organization, or ,;,n the first grade it 9 hindetta pcn do,

not 'exist.

Thefe.is good resson to 1.el;eve t7lat children will :e interested in, and

will profit from approprlat,- ft,-n,lation experiences whi.r em?hasize activitiet

in which physical o-rc; from the _.:ill'': immediate envircrcaent are ebserved,

described, and manIg:lat%d. The levelopment of each mathematical concept in

this took'encourages ---tencive manipl,lation of sets of physical objects ty the

children. Your t-lidance in ti.ese experiences will make signWicant contri-

bu'tion the4Jrowth of m.,thematicll Ideas amow the etaldren in your classe: r.
I ..

-
NEW WORDS IN Ti E KIND"E-(11Z-EN.

k
Most kinderzarten chAliren 're rapidly and. eagerly arfling new words tet

1

tftir vocabulary. Ho.cver, some .1.11dren will arrive at school having had

little or no experien_:e in vert-lisation. It will take time and a great deal

.of help from you 'D tnern to feel opmfortatle with :.ords. As you carefully
Os

. plan activities' in ,orqs are introdu;el iPeceaningft.1 situations, yet, as

naturally and ;;Drill, as tossirle, tnese Jilildrenswili.radually use them

A bre and moil,.
,

J-st as you are alcr-.to which gid in the development of

. general..7ocatia, s o yo. can be altcrt to. contrive and use situations which

aid in A: more specialized vocabulaP7 assoeirited with mathe-

matical learning. r:sr instead of always saying something such as,

"Maria, will ja.,_-le:ae race and with the toys and :iris at this 'table,"

remember often tJ s:ay, "Maria, will ;ow please ,join tie hots end girls at this

table." Or, go-, fregten-dy may L,y, "Pe.ter, pick up the clocks that remain

. on the floor," in: ead tf "Peter, pilk the blocks that are left on the

floor." There are man:, ''cations, too, when you will wish to emphasize the

meaning of a word in - sush go this: "Joan, ,lo the sets match? Are they

ell4valent?"
* :
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Ma4emmieal concepts 'ire o4frfme i'mpo7tince. Special vocabulary

carefUlly.used,to exprtJiyJ liese ideas 1.6comes 2 part - of the children's
4 .

vocabulary as tile, hear you use it frequently and correctly, and as you

)1

encourAEe them to make ..." u iail, ,f their speech. However, the i eas are
.

much more important than t::e unique ,'oatalary,'and if some chil Fet,are

nnablep use this vocaulary,'let -..,271 express the ideas In wokS that can

have some meaning for them.

NO BOOKS FOR,PUPILS.

"Where are ,the pages?" "Why lon!t.yot, include examples of seat

work...for duplicating?', 'Isn!' material ,too easy for the kialdergarten?"

There may 're ilue3tl'Ons ihi cl..occur,to.yol. So worktooks or duplicating
.

pages have teen included in this material. Y.athematical ideas develop slowly

--4TLeme_i_deas can be developed and understood most easily through activities

that call%for thOughfta. manipulation of 'concrete ltjects-and through activities

that hake, children aware of mathematics in their everyday.lives.

g

With mefningful manipulation of concrete objects, children begome active,

partitiantsi and not merely passive .achers 9r lis°):eners. their attention

is..arousedty t'.-e use of matertals negr.and dear to them, The gate approach

catches t:e interest and enthusiasm of all the children regardless of their

level. It seems to he of special the more immature child

and a shallenge to more alle,sitild in liscovering other relationships nels

to him. Ila,inL; -Lc zeriot.z ;.ork of he this age!
.

sir

?Le expericnic,: Irovidit fy workzooki an i /or woiSahpets too often make

little cor-,ri.on effcctivc learning e::per.i.ences. Too many children

become' pr ,- __._o1 'ho mechanics of finjing and marking the right picture

or drawn- .1, 1-.!_ ALI 4-,p2 cseri,naLon nocessary_forthis type of

activity no at_el?de .elOped. ,hermore, the concepts they

children niel J diffic,at .aonvey in pictures or drawings

beca,z,e, no :ei-l-,f the ac4-,1 moement of tbe o-djecta shown. Action

is a key sord d.lifen. The active manic lation of objects makes a more

imprrilsion and -.)ntrit-Lies to a deeper understanding of the ideas

under study.*
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GETTING STARTEDINHPHE1D.ROGRAM

Children, their activities, interests, and the posses:AI:5ns which they

bringrto school provide an ideal starting'Point f9r a gradual evelopment Of.

the mathematical concepts and mathematicalreiocabulary in the kindergarten

program. At the beginning of the year, the-incidentaldaKy conversations

and activities that are closely connected with mathematics help children to

become aware of mathematical ideas and voalulary. fowever, very early you

may fiord that a definite tin can je used iahen the focus_is on mathematics.

It is then th4 the specific suggestions made in this. look are intended for

your use. Since you are the.one who really knows sour children and their

levels of maturity, you must lec'ide for yourself when 'o begin using this ,

imaterial. 'These suggesions sh3111.12c considered only as a starting point.

You may have manj'cxcellent ,lea= of your o\.T. 'hat will have meaning and

interest fo3inur 3hildren in their pati.a.aar Sittiation.

/

Wien you feel thet your
i

children are secure and comfortable in-the school

situation,'when their attention span hps lengthened, and when thty art,ready

for "new wori,ds..-to_cen.quer," then you ma,/,7 Lent to set aside a regidar period

of the day when the focus of attention is on some particular mathematical,

lk, concept. You will need.an over:ll view or all the material that is to be

presented sotht you may -Cake advantage of opportunit,es to use it during

the'day:by-da4, kindergarten program.t )
4

- - .

4d-

YOur schedule should not to rigid. Zou maAofind that in a given week

you might devote two or three dIvs to activities suggested in the book and

focus entirely on mathematical cofcepts; another Uty mid ht Le used for in-

cidental discusCion:'3 or ,ictivitict a ipg the j,anguage tut not necessarily

pinpoiriting the mathematical concepts; or there may possibly be a day when

no particular attention is paid to mathematics. HoweVeri, once attntion'has

been focused on a given maig,hematical concept, take ad*sntage'of-every possible

opportunity to reinforce it,

1p/illustrative activiti s need not always follow each oiher'in(he

printed segtierwe. You may and that a pactiulir activity may be more
4

meaningful to your children when .
inning a new concept than the one listed

first. You may not need e/ci-7, activity with l/ of your children, and y+#11

may need nal ones for others. To_denote a new aCtivity or a variation
.

1

In the actvi .....e,j to develop a particular concept, a has tilien placed

before the activity. ,;_ice peur`4wn judgment in selecting the activities that

will best focus the attention of your children on the Mathematical concept
4. d

under'Consideration. However, when working with each concept it will be

necessary to progress in an orderly fashion so that new lila- can be

1

N'1 r1

(---
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built upon conce'W'S alr
J

4?ad Werstood by the. children. For ekatple, the

child must ulperstani ,:et 1-nd member of the set Mforethe. idea of subset,

and removal of a siiIsean be imtroduced.

La:ter in the ye'-r it.will he possible to use some of he Suggestions

given in Chapter 8, Additional Activifies To Develop CertaihsMathematical

Ideas in connection with other activities. Then ,these suggestions need not

be the eel-1*r of focus tut can be used to add interest and variety to the

activity while at the same time strengthening the geomttricgl concept. For

example, the first activity 1..n the section used geometric figures to designate

'the sestiNo arrangement ,whenfpreparing for n activity other than mathematits.

As you read the mtterial in the Commentary, u il1 realize that you can

find or make opportunitted daily to Introduce, easily ant normally, new ideas

and new'vocabular: Those which hale been .hLroduce alread-J are reinforced

by using- them in d-fferent situaiions.

On uShaxing Da;" dren uome in witn sets: sets of little cars, books,.
. -

dolls, or other oI2etIs.' It can be ver,) easy to comment on l'-the se .V that .

trought and tts). ask questions.about.ti:c Arious:members" of the set itti_

out ;particularly dulling on tl-T vocatulaIT,,.

"4
JDaily there.are man: opportunitlus se.mdthem ngiais duri the"-Work

period. "Is there'a ar ('in) of finger r,t. for each'hple at tha

-4"Are there as many Itat-tmers ihtldren ..ant 4o ase tbem.?" "14 the set

-of dlphes, is tnere :late for eacn place at tn(7,, tile?' Is the edge of

Bch p14 rOl.nd cirle7" etc.

Checking on a _fne-)-one correrpnlence is a very real situation ding
lunch time every day, 46 if alway,:i2s.'when rjn/thir1 13 ittributd to the

class. Is thee a:1,ss or milk for every child? Is there 9 child f6r each

glass or milk?
;

4r

you might invit_e -nother grow) ti join your class to see a puppet show. 4.--

Your children Oh' 1-oin the other classes as they go to enapy n program in

the.auditorium.

DEVELOPING CHILDREN'S IMAGINATION .
4

Helping n child lCvelcip hi$ imagination 3 a dnily,.on-going activity

in th kindergarten. You"use .1J. 12 ddd LnnsL run, and zeigt to his daily

life.. Developing [he 2111d/r; imagipation helps hum hie vocabulary SG

that he has understand:ng 4){. the wod 1e bcars an talles tilts understanding.

to his formal reading ,n the fir ot grade.. This imagination glso plays"

.
.1

. 4' 4

a 0
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important part in the 'childts ability to ,understlitd mathematical coneepts 'and
. I

Melia. For example, since you want Mil to' think of .the' atunber three as that

number common to all sets ha vlerig, three Anembeft, hg wst)be able to imagine.
. /

a

many, many sets containing three members each, and many different types of

'sets (three pieces of candy; three boyS;t a boy, atag; .atig 4 fishing pole;

a father;:a mother, and a child; etq..);.- He must able:`to imagine tiiese in

rina4 Circumstances.. As he 'works later vi*Ii a"set tri.pdigts, he will. need

imagination fc, perceive' these sets o'E;points,' an it_ne'vr11 needdit for be able

,to perceive a line goling "on and on."'

. Many of your children will be unable, to imagine anything. and will com-
.

pletely lack interest in the activity.'. For the depeOing

ui5on".imagination should come in small doses and infrequently" at first. ' The
batik suggests activities in wkich pupils will .pretend to be crigracters from

a story they liked or in Which pupils are asked to'see pictures in thsir' minds
to strengthen a certain coficept. 'Using the imagination can be made tq be an

enjoyable. experience for most children.
. . , .

Enlaning'and developing this imagination can a source of greEd'
..-.

pleasure, to both the children and :their* teacher and 'cat do much*to add warmth
--,

and real group feelingtto the class 4sikuation. We all !Aid to remain alert to
w. S.

-6ake advantage of situations (or to wrzate these situatioris)..ithat will pr91/ide. , .

this growth in imaginatiorl. We must keep in mind, however, that if is e
. difficult* (if not impossible) for young children to imagine th\ing(thet have

.

not first been experibnced directly or in a recognizably related context,
t. a' .

44
.

OBJECTS CHILDIft Mir, GHT BRING FROM HOME FOR "SHARING TIME",. ..__
4

A young child ib eager to explore and to learn more grbout his environ- .

ment. The things he'Thrints",to sciol to "share" with the others often point
6

out some of his special interests. . '
V .Objects that are brought in by the various children may range from a .>

r

favorite toy or trinket to rusty nails and oi:d-tin cans. Something.bf i erest
11

. can be and must be found in 'each thing a child brings. The rusty_ nail ca

lead to an interesting discussion on the likenesses and diYfevnaes bettween

that nail and a new nail of similar size brought from the workben6 in, the

The old tin can can be discussed as to 'size, shape, and use, and, might

lead to ,a disciassion and an experiment to see whether or not 4t will hold as

much, more than, or less than another container that is beingeused in the room.
.*
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. \
SinCelieSp 'sharing time" objects are often of h interest to 'all .,

the children, they care sometimes be' used te-Trovide Ore center
1
of focus ,on

I.

' mathematics, for, Ile

.

,

day.
S. ..

,i. -

"Janet' brought her .new doll, and Margaret) bronglIt her Raggedy Ann. Is

one doll 'taller tHal1 tpe othqr doll? How can we find but?"
, - -. .. 4,

. "T.4rri has .brotiall, n .set of horses and Lynn a set of cowtoysr "Is there, r a
.

e
1 . 'a horse .for. each, -c' there a cowb'oy for each- hOrse?" "What can we do

.,,

to fi,nd the ,ariswee?
f

.

r
let.'s have T.,arry -and Lynn pair themeinbers of

. ' ' .,

their gets ;o that we ',ca.4 all -See and know the answer." ' .

' . ,.- . ...
.

..

Sometime you planned acti-vitk for the day will need to be postponed in
.

order 'make, irnmediat'e uae: of :these items that hnve some special interest to)

tie
. " .6

Whenei,er that' t-elate` to, the concepts you are, trying to deVe

Use thee and wait to use your, prepared yEaterial another day. In workin h, ,
the mathematics program, as 'in- ever! other phase of the kindergarten work;

-you must be alert 't9 taRe advantage of every learning situation

as it arises.

. ,

8
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SUPS .

MATHEMATI9AL BACKGROUND

.

. i .

f.,1

A set is Simply a collection of things. The things belonging to aset

are called its members. 'A set may tie defined by some property. co to its

irmembeis (the set of all books on this ;,tief; the set of all child in this
.

-room). ?ets may also consistof quite unrelated objects and may be defined

simply by ltting their members, as in the set whose, members are a certain

toy ertain book, and, the moon.

It is possibaer for s, set to have'only.,Ione member For example, the

set whose only'member is the teacher of the class, or the clock on the wall,

or he classrllomAiano., Tkere is also dne special set called the empty set

"which byd9ftpition has no_members at all. For example, the set of all live

elephants 'in theclassroom is the empty set.

One set is a subset of another if every member of-the firdt 'set is

also a member ofthe second. There'is no member of the first set that is

..,not a member of the second set. Thus, the set of girls in a 61assroom is

,a4subset of the: set of children4in t1-1 -lassroom; and the Get of allotricycles

is a subset' of the set of .911 toys: Ti are two special cases of the-..defini-
.

'ion of sillbset1 First, any i en set i 2b'set of itself (because it fits

the definition of subset:' every mem Of a

Ithe set!). Second, the empty set is a subset,

iven0set is also a member of

every set (because the empty

set bas no Mbmber that is nota member of n given Set).

COMPARISON.OF SETS; NUMBERS.

We can compare sets by p airing the membereOf one set with those

of the other. Consider the following exapple.,

4%. 7

0
0
0.



In this example, there are mettersof the set of stars that are ieFtlunpaired

'with members of the set of circles. So-the set of stars has more members

than the s0 of circles. Alternately, the set of circles has fewer members

than the set-of stars.

When the pairing process is such that there are no members'left in

either of the two sets, wesay that the two sets' have been placed in one-to-

one correspondence. The two sets are equivalent.

en two sets are equivalent, they have the same number of elements.

The number of elements.in a set is the property shar6y all sets equivalent

to_it. Thus, four is the-property"of all sets equivalent to:

or

0

It is easy to set 1;:-. a one-to-one correspondence between these 4ots, showing

that the set of birds is equivalent to the set of Cats (and vice versa). The

number of birds (4) is equal to the number of cats..,(4). Howeveri the sets are

not equal. Two sets are equal only if they have exacilOrthe same members, and,

a set of four cats is h very different thing from a set of four birds.

When n set A Shas more members tban anoNer set B, we say that the

number of members in set A is greater than the number of\irmbe'rs in set B

and that the timber of members in set B is less than the number of members

in set. A. Thus the ideas of:more than and fewer than for sets lead to the

ideas of greater than and less than for 4-lumbers. The relation of-"fewer than"

or "more than" permits us to rank or order several sets of different numbers

k. of members. The set with fewest members is selected first, titen the other

sets are tirranged so that each succeeding set has more members than the one

before It. The [et having tne most members comes last in order.

v4

V
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TOWING AND 1040+G SETS.$

.,. .

To join a t A to a set B means to form a new set whose members

are all of the members pf set A together with all of the members of set B.

This; new set is called the:nnion'of the two given sets.

..., .

Example:

Set A:, fa, b, c)
1,

;

T ! Set B:' 4, q) A

'!
.

.

17

/
A

4!
-,- y Union : il, tP c, p, q /' ,

VI this example,' the firsti set and the second set. :happen
..

TO be dit joint. This

means that thetwo etS have, no members in common.' When this happens, the
... ,

,

number of memlero in the first set plus the number ofmembers in the second
t

set is the number of meMbdrs in their union:
.
so, 1, obtain the addition fact:

'b iug' the 01' dPi n sets ise AtS an
.
approach to the adding of

-

bgis.i it a

In the sa. me way, removing frog' a 6 .set one al its 'subsets curves as

an approach to sO:raction. F.:r example:

Given set:

Subsetreeqved

Remaining set:

_ I

The number of perk rc in the given'set minus the number .or Members inthe suil-

set removed,is the .a.mberLof members in the remaining set.
1

.

\'

From tiffs ill V.-.ration, we obtain the corresponding subtraction fact

,

5 - 2
+Ve

You are reminded tb sets are joined while numbers are added; a subset of a

setter be removed while numbers are subtracted. Joining ani removing

set operations and subtrction are number operations.

a
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/ 'GEOMETRIC FIGURE.

I

The followiig-diagram represents several geometric paths. 4

a

r.

10 0
'0

One of these paths passes t Ainthough pOint C and has Points A d. B as ft

endpoints. The ptth pat pais trough 'D intersects itself at, t oint.

The path that passet,,thr ough the mosIk-direct path having d B

as endpointt:' This particular4 ath Is called a41`Ine'egm4ft.
.

Wetttay think of tracing .a cloded:path that starts at C, that passes

thrbagh B, that'intersectiSelf at D, that passes through A; anti that

returns to 11,a. We also mak of tracing'a simple closed path by starting

at Elorthen passing through and 'C and B, and returning to E --
p

Without intersecting itself (except at- E).

Many fam.i,liar geometzlic figures such as-circles, triangles, rectangles

and vpiares are part:i-elaar kinds of,simple closed paths, as illustrated belo1;.

-

4

A simple,

cleaner,

satisfactory model of each may be constructed from wire,,a pipe

string: or similar material.

,

10 1.
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For each kind of figure, there are may points on that figure or path,

\

,

there are many points inside that figure or path, and there are many points

outside that figure or path:-.all of which lie within the same flat surface.
. .'

P
In the representation at the right,

P is a point op or of the circle; Q is

point inside the circle; and H is a

oint outside the circle. The circle

tself doef not include either Q or R.

The "roundness" of a circle distinguishes it from a triangle or a

r ctangle,or a square. A triangle is distinguished ty its three sides---,-

(s4ments) and the three points where pairs of sides meet. A rectangle is :

. . . .- -

distinguished' by its four sidest by the four pointsi.where pairs of bides meet,

and by the unique way in which pairs of ssideo meet. A squar is a rectangle.

It is a spacial kind of'rect21"gle in which alI.four sides are exactly the same

"length." A copy of each side would flt exactly_on every other side of-the
_ : __,

figure. * t
.-

.* Sometimes-we are interested in esimple closed path and all thee points
c,

lirittin that path. The Nbn of a sample closed pat4fand'its interior is

called a region, as illustrated below.
. .

A

4

a
4

B

-

C. D

In a rectangle, pairs of sides that meet at a point suggest that which we

hall a "right angle." However, the, concepts of "angle" and "right angle" are
more sophisticated than we can evelop and use with kindergarten children.



We 'distinguish among 14.,:giono in terms of tne paths which are their bindaries.
\ _ .

The boundary of, Figure A is a circle, and Figure A represents a circular

region. The boundary of Figure B is a triangle, and Figure B represents a

triangular region. Figures C and D are 'each representations of rectangular

,
regions, with Figure D representing tbc special instance of a square region.

Jo

Young children's earliest experienbes with ,nodelsatfgeometric
r

figureA

involve things such as balls; "round" cans and plastic containers; boxes! and
c * '

the like; or with toyson.1 Ilocks that have such shapes. Some such simple

.

closed surfaces have segments as their edges and plane regions as their faces

eachbases. For inttance eac eige or the box represented below is a segment,---
an each face is a rec.:-ngular region. .

a

s

ti,,ugh the ,se

11.

raT,prDach*the i-,.tud,-; of geometric ideas

of :_rr,ple closed surfaces, and from these wg derive

con,:ent X 2 square; and their;associated regions,.:

t
Its

10
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"Bruce, you la-Ought 4n-interesilag set'of animals today. As you t:alk-about

. it, please, hold up to members of your set` one at a time. so that we y see

7each animal as :Mu l'elr us about it." "You ha ve alre a d y made many n w Friends
in the set of children in our room. lll, can you name all the members in our

set?" Aftr set aril mcclier have been used informally for a period of time,

children may be led naturally to the idea tat a semay'have only one member

or'even no members at all.

Familiar examplet of oneineml,:r sets may le the set of'pianos in the

classroom, the set of cloc*s'on -he gall, the set of teachers in the class,

or the Set of,Aaericah flags in t'f.: room. As for sets with no'members,

reference,m5y ke male to such oets as the set of elephants sea-eed at' the'

teacher's desk Also, you may refer to sush sets as the set of crayons in

a.erayon container .oen there 5re no crayons in. the box..

Deliberatel, wehave t,ed tne word -set" almost to the exclusion of

other words, s-ac h as ;171-2 ,:oj_leit_so., etc. Tkis wis done to .illus-

Zrate the wide variet± of situations to .,b.7ich the term can be applied. How.

ever, do ..mot conclude t.at *:.e intention -.as to suggest that -...ords' such as

groups; lunches, t:ey should. to u4ed when it is natural to .

do so.
.

You are encouraged
0_

e _se of tLums4Laturally. Although the

guide may suggest, -Will -aemlers of the set of Lo4,s.in our clazs. stand? ",

1v don't feel tn5t yot: -houl alwaya-sa:;* that. Sorretimec,it I best to say,

"Will the 1oys ni?" ,5r, toy so hard to cse these terras in 4"

so mb2y, act14.--let ;ecome,too artificial. 4

- As the ,regrcoses, sot de::cription's should become more

exr.111-: InsteaJ 4e'er-irg -o toe set of 11w1,s,tr. general, you may want

to refer to she set- -of small 110.-ks on toe 'ottom shelf. The seed .for more

exact dessrip4loos4moy e 1etter understood from the followin examples: When

a
e .

chill is asked 'o lring the se- D' ,:encils on your desk, a specific .

set, of pencils u ideTr..tiflel: When az,,ed 'o bring simply a sets red pencils,

he may return, set of red penCils %Lich he collects' in the room.

4

ACTIVITIES TO FELT 2E/ELOF THESE CONCh/iS:

SET.,

The rlaybo,.se light in your classrom4.

Mat- ais from .sed for early Aisions of sets of objects. In

articular, he _: iL u hei, ma,: co 11kngful. the playhouse

table arld.chairo r :roh4 tr. or,:ldreo. Uave a cet of a'set tf.
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Chapt.0**1

. SETS

OBJECTIVE:. To develop the concept.of set,and the use,of set terminology,

1

including the idea that a set may have Only one member gr

even nomeLbers at all.

Set, collection, member, set with one member single, set

with no members (empty set).
, I

A variety of materials, such as: books, toy cars, toy truth,
lb

blocks, pencils, cjayons, sheets of paper, 'plant brushes,

scissors, g boxes, puzzles, beads, paperaclips, pegs; balls,
J .

playhouse furnishings, etc.

A variety of materials to be used on magnetic or flannel

boarads, such as: stares, trees, fruits, aAimals,.storybook

characters, models of circular, triangular,-and rectangular

regions.

Magatine pintures:',family, automobiles, telephones, clothing,

food,-toys, planes, trains, bOay, and any other appropriate

illustrations of collections of objects. 'Storybooks about a

_family, and ,others for making set references. .

-

BACKGRCUND NOTES:

Set concepts can be effeptIvely deveiopec when the vocabulary'is used-

itcidentally (but reasonablynaturallY!) throughout the school day. Informal

situatiops occur whea4'reference can be made to particular sets of objects and

'their mem6ers.' ForiexamPle, 'illy, please put. your set of blocks awaY,10

Children,,will those of you who have blIpcks that belpng to BiltYls set put

them back?" Michael "lines up" with the set of boys because hefelongs there

of is a member of that group.
' ,

As sets are introduced, the terms, member and members of a set, may come

naturally into the conversation. For example, "Here is a new
,et

-of too

animals for the room: Jeanne, cap you name all the members of-this set?"

c
.

a
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sirverware, and a set of glasses or cups available. Identify each of these

collections as a set. TYlese'quIstions can to used as a guide:

Who has helped to get the table ready for dinner?

Whet did you put on the table'. 'plates, glasses, silverware, etc.)

Let's pretend that we're to ha-,e,dinner ar need to get fur table ready.

Jim, will you put the plates on
L./

Point to one of tne pintes. i-k if rs plate belongs tc the set of dishes on

the table.
5
(Yes.)

John, what would vou like to p t toe table for i.h" (Possill the

silverware.) .

Ask if a particular knife or f_r'k )r soon relc^gs to tie set of silverware.

Julie what set do we still need to put on the table: (G1,asses.)

Will you please put a set of glasses on the tabl2f

Now is our table ILA: for di:.: . ,Yes.)

Let's hate tone people csme'ts eat ,Ifhe dinner. Can we call this a set
if_

tc,to? 'Yes.)

Name far ciildr4n. to te eat nt the table. Ask if the oler

children belong to e set n-med to e- t.

Finisn fy ldentific,")9n of otoer sets in the playhouse, at

tome, etc.

CF A S7l.

:elect a st ry -f -,*

are listed below:

ily and read this_totte class. bornesuggestions

Fleck, Tie -_,ory of iinw

McCloskey, 'otert L La in Maine

Make,;ay for Ducklings

blueberries for Pal

:lard, 17nd The biggest Beni'

,7ion, Gene T2 '.e Plant Sitter

(traditienhl) Goldilocks and the Three Pears

Little bed Tiding :ood

Cinderella

After readirs, identify ,arious sets described.in

tre,story. Wier t:r Identified, the atfentionicarcie focused



upon the things that are members of each set, The sets may range from the set df

buildings on a particular street to the set of people or animals about whom the

story is written. Draw the discussion to a particular group of people or animals

in the story. Make refeiences to this group with questions or statements similar

to the foiloging.

Today. we read, a story about a family.

The 'family AraS a group of people (animals, etc.).

Is that allety (Yes.)

- -

..../ :
Who belonged to this set?

4 .Jf'7-N
Who, were 111111eiti'S of this set? (Members of the set shou ld be listed.).

Cut-outs of characters in the story may be used. Then have children touch one

member of the set, then ano .er, etc., to help *,reinforce the concept of"meibers

of *set. Dramatization o the story may help them underptand members. State- ,,.

mentsselected from the ones which follow may be adapted to your'partiqular use.

Karla, tame all of the members of the set of people (animals, etc.,) in our

ELM.
Alt

___-__ Yes all of these are members of the set of. people (animals, etc.) in our

story.
1

I We. sty that each person or thing that belongs in the set is a MEMBER OF

THE SET. 7--
You children are members of our class.

You belong to the set of childrenin our room.

You are also members of the set of children who come to our school.

;f children seem to have, difficulty remembering the story,-let them look back at

the pictures in the story.

Call attention to the fact that there are different sets of toys in the classroom.

We have many sets of toys in our room.

Let's look at the toys and name the sets,we can see. (Wheeled toys, boats,

dolls, blocks, puziles, Lincoln logs, etc.)
4

Michael, what is your favorite set of toys? (Boats.) The boats are fun,

aren't t 'heyg .

Please put all the members of the set of boats on one of' the tables.

Martha, what is,vour favorite set of toys? (Dolls.)

to. 4
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Please put all the members of the het of dolls on Another table.

Did MichMel find all the members of his set? (Answer depends on what he did.)

Did Martha find all the members of her set? (Answer depends on what she did.)

Ask similar questions about other sets of things in the classroom [deleting any 1'.

reference to "favorite" sets in most instances]: sets of picture ,books, crayons'i

taocks,ebeads, pa'ste sticks, paint jaii, -Paint brushes., etc.

&Talk further about the seks previolisly used, identifying the members of these sets

(e.g., the set of dishes in the playhouse; each plate, each cup, and each saucer,

etc., is a member of this set). Then ask-if the table is a member bf the set of

dishes.

'Point out that some things are not members of specified'sets. For instance, the

books'axe not members of the set of paint brlishes. Steve is not a member of the

set of girls; the trucks are not members of the set of blocks, etc. Have chil-

dren point out other objects in,the room that are not members of some Sets.

SETS WITH A SINGLE MEMBER.

Today, let's have an the girls wearing red dresses stand.

All the boys wearing black shoes stand. (Continue with a variety of set

descriptions. The teacher should be seated.)

Now will the members of the set of boys stand? (Be seated.)

Members of the set of girls stand? (Be seated.")

Members of the set of teachers stand? (The class should react at this point.)___,___

Yes I am the only member ofIlhe set of teachers in this room (assuming that

tiere is not more than one teacher).

Can you think of spy other sets in our room with just one member? (The qet
--- i ___

of pianos, the set of teacher's desks, the set of clockt, the set of

American flags, etc.)

Sets can have more than one member, such as the set of children in our room.

Sets can also have just one member.

We call a set having just one member A SET WITH A'SINGLE MEMBER.'

(The word single may be new to most children. Discuss set with one #tuber and

set with a singlelnepter as having the same meaning to help clarify. he under-
, Te

standing of the term single.)

-17
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Mention'other sets which have,a single member, such as: the set of

- swimming pools or playgrounds at a partlgular location in your city;the set

of principals at your school; the set of automobiles that some families own,-

etc.

0
SETS WITH NO MELS: _TEE EMPTY SET. .

On the day of this discussion the teacher might weal' a,piecd of clothing

containing at least one pocket. It should be empty. (The ohilren will

search this pocket for a set of things.) Before the activity, select as

"secret helpers" at least three children who have clothing with pockets.

Place some small objects in a pocket of each child's clothing. Tell them

that they will be asked empty tHeir,pockets when.the game begins.' .Afte4

the class is together, call the "helpers" up, onevat a time: Inform the

,children that the pocl(ets contain surprise sets and ask them todesgribe'the

set as it is pliced on the table. The following may be helpful:'

Bruce, will you please empty, your pocket for us?
*

Let's. look at' the things/rule Ad in his pocket. What are the members' oC

this met? (Paper clips, rubber bands, buttons, beads, etc.)

Repeat the above for each,of the "secret helpers." Make it amusing and fun

by using the game idea. After each helper has emptied his pocket, select a'

'child to come upand empty the teachers pocket

What are the ilAmbeA It the set of things in a pocket? -.(No members.)

I

You mean EL:pocket is empty! There is nothing in it.

This helps us to think about the set with no members. -

We call a set having, no members THE EMPTY SET.

Ask the children to suggest other examples of the set With no members, but do

not be 'concerned at this time if the idea needs further-development.'

The following activity may be used as a variation Of the previous one.

Whereas the first procedure actually involved the removal of the sets from

the pockets, the following is n game of "pretend."

Before the lesson starts, prepare four boxes instead of pockets. ,Select

'three children and tell them that each is to pretend tilt*the'things-in the

box given him werE things tha,t came out of his pocket laSt night. The fourth

box is empty, representing the teacherlssPocket.

18 2,)
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We are going to pretend that,each of these boxes contains the things that

Mary, 'Michael, Kathy, TA I removed from ourfpockets last night.

Maly, show the class the 'set of things you had'in your pocket. (E.g:, doll

-shoe, penny, bobby pin, and button.). ' ,

What are the members of Mai-7s set? (Class desCrlbes.)

Things found'in other children's Loxes are described in asimiIar

A
Now, let's see the set-of things I had in a pocket last nighf

MaL,-k. describe the members of this set. (ChildYinds teOcher's box empty.)
1

You mesh a pocket was empty? I guess I had nothing in my pocket las night.

There 'were n members in my set: 'so T had THE EMPTY SET.
r

ADDITIONAL ACTIVITIES

1. "aye the,children observe sets of Objects in the room and describeithem

using the terms; set, member, etc. .(e.g., sets of chairs, tqles, crayons,

paint brushes, pictures, blocks,.etc.)

2. bony: directions are given for movingtchildren prom one activity to onofh,-,r,

for their participation in some special activity, and for dismissal. From -

time to time, use the new vocabjlary to'refer to tilegroup under considera-

tion. For example, A

Will Members of the set of girls wearing ribbons in their hair please

get their hinds washed for lunch?

Will memters'of the set -f bo' wearing brown shoes bp the'first to
;

Let ready to go to the library?
4--

Will all the girls who are five years old please get read to -go home?

3. The set of. days in the week, the set of days we go to schopl, the set of

weeks in the month, the set of months in a given season, the set of months

4 in a year; etc., may be mentioned frim time tb time as the calendar is,

used. The set of hands on a clock face maybe mentioned in connection with

telling time.

Initiate; class pr..ject of creating a science dispay with collections of

rocks; sea shells, leaves, butterflies, etc,'

5. Preparation for, the work period: When selecting or assigning wiork'n4ivities-,-

separate tlie'Children according to sets (e.g., the set of children who wish

tcl, point, the set of children who wish to draw, etc.). Note: At e later date '

;?1
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this experiene may be used for "pairing" child/en with easels, brushes,

paper, etc. 0'

6. Make perception cards using pictures frolmagazines. Show these to the

civil and have children describe the sets ofobjecta and name the members

ofieach set. ,

I

Have children cut out pictures and lake their own cards.

7. - Display wooden stand-up figures ih the classroom and have the children clas-,

'sify the objects, e.g.,,selp of farm animalS, wild animals, community help- '

era, members of the family,.et.
.

8. Read StoOes about people:animals, things, etc., and describe the sets and

the members of the sets. Also have children`hamp objects which are not

members of these sets.

9. grave children go on a scavenger hunt around the roo . Place about 20-25

cut-outs around the room and ask the Andrea to find them. Have them

describe the sets they find. Let pupils who found none describe their

set as the empty set.

10. Prepare "surprise boxes" which consin different objects. Have children

sort the object into Sets and describe the sets. These boxes may be used

to develop other concepts in the,future; e.g., boxes of buttons may cir-

tsin several different colored buttons. The children may sort these)into
%

/cie-ts of each color, sets of large buttons, sets of small buttons, etc.

11. Give pupils envelopes or some other suitable container to take home and ask *4

them to bring back a set of objects that'they find on the way home or to

school. Have them describe their sets to the'class.

44 t-

12. 111Wr s game of musical chairs and describe members of the setof children

with chai4, the set left without a chair, etc. '

13, There may be a store in the room;0 if so, use this as another approach to

help clarify the idea of sets of objects, members of Sets, etc.

14. Some children may wish to paint or draw pictures of sets ,and 'Organize their
4'

* own "$et Pictures" or "$ Scrapbook".
4 '

AO J .

15. "What's Missing?"- Place several sets of objects on a-tabie'r- books,

-blocks, cards, and sCIAors. Ask a child to describe etch set. *

Lori, can ypu descr be these sets, for me?

Yes, a setItpf books,.a set of bloc/s, etc:

20
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4

C.

L
#

Now close your eyes while we remove one of the se

of books.) ,s :

move the set'

Look at the table again, nbrd. Can you tell us Which set i.s
,
gone?

This game can be varied by selecting different objects for each game, such

as ceramic fiutew, geometric figures, things from the playhouse or the

store. Members of-the class may aYso enjoy preparing the sets.and directing'

the actiyity.

1

*or

7--

4
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Chapter 2 I

RECOGNIZING GEOMETRIC FIGURES.

OBJECTIVE: To. help children to recognize gbometric f;tgures (circle,

rectangle, triangle, and square), and regions bounded by such
,

figures.,

VOCABULARY: Circle; rectang10,4Kriangle, figure, inside, outside;

on, -fie, edge, region, solid.

--MATERI4LS:' Geometric figures (curves'and regions) made from wire, string-,

pipe cleaners; paste sticks, sandpaper, construction paper,

felt or flannel, yarn, straws; box tops (circular, rectangular,

and square); triangle from rhythm instruments; 'ings; macaroni;

fruit jar rings; plain, round bracelets; rope; flannel bdar'd;

pegboard, pegs, rubber bands,or elastfctthread, styrofoam.

a

a.

BACKGROUND NOTES:

. ' Children learn to recognize the shapes of objects 'about them,

identifying those objects shaped likes triangle's, rectangles:'circles, etc.

They may become acquainted with these shapes by moving-their fingers around

the edge of such objects as a domino, a card, a record, coins, and cut-outs

from cardboard d plywood. Through such activities, they begin to dibtingUish

between the object wcliCh .have a feeling of roundness and those Which have

corners'. .The children shdtlediscover that the objects which have corners

also have-sides;,that.an object having sides will always have more than two;

and thate object will have as many sides as it has corners. -Children
A

begin to associate the idea of triangle with a 3-sided object, circle with

an object that--;is round like a coin,-and rectangle with an'object that has

'four sides and corners like a sheet of paper.
,

Activities are designed to help children -Co learn to distinguish between

a region, its boundary, its'tnside and itq,,outside. Blocks and other solid'

models can be used to advantage when distinguishing regions (faces) from

boundaxies-(edges).

r .
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ACTIVITIES TO HELP DEVELOP CON

OF CIRCLE, R1 TANGLE, TRIANG a, NIA .QUARE:

Have available many- familia oAjet s from the playhouse, store and other

places in the room (e.g., blocks
'\
\\pl to boxes, cans, wheel's on toys., records,

books, balls, etc.). Provide oppt* ities for the children to handle the

objects and discuss their shIpes. e experiences should help the children
..

diAtinguish the relationships among\\e metric curves, regions, and solids.

Begin the discussions with familiar qbj cte and gradually introduce the idea

that the terms circle, rectangle, andot4angle refer to the edges of the solids.

When a child' looks for one of tht\cu fes, say a rectangle, he is most '.

likely to find examples such as the base 1ddff a block, a cupboard door, the tdp

of the table, or a pane of gliss inthe\\wldow or door. Each shows not only
1,a rectangle but also its interior. Again, vith each region emphasize :that it

is the edge that is a rectangle.

USE OF REGIONS
41. 4

Before the class aerives, place around the room several construction paper

models of regions. Have-all of the children seated for this lesson.

_-We are going to play a gate. (Hold up a circular figure.)

I want to see how quickly.you can find two figures that have the same

. shape as the one Itm holding.

They may be the same size or they ma4be\larger or smaller than this one.

Tne7 may or may not be made of the same O\plored paper.

Do not mention that you are tilding a circular figure. Some chlgren may

call hits circular region a circle. At this p 'tit, do not make an issue of

this./ merely refer to it as a pircula shape or a cut-out whose
I

"border" is shaped like-a circle.

Repeat the game using triangular and rectangular regions.

Have many types of triangular regions represented. Have the rectangular
7

regions displayed in varimis positions and besuie to include some rectangular

regions that are square.

The following activity may, be used as a variation of the,previoup one.

44
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Have several felt models Of regions in a bOx on the table with the flapnel

44board.

Look at the figure I am placing on the flannel board.

Karla,,seehow quickly You can find four figures in the box that are

shaped.like the one 1 put on the board.,

When figures are located, see if they can be identlfied by members of the

class. Put these-figurA on the flannel board.

Repeat the game using other regions.-
Give the children seven circular regions of the same size to arrange in .

designs. They may be delighted to find that if six are arran.ged in a ring,

there wrn,be room to fit the seventh in the center.

Make available colored disks of various sizes and shapes. Let the'children

patte these on sheets of Manila pager, newsprint; or brown paper bags from
A -

the grocery store to form designs. 11

Using geometric regions,' start, various patterns on the'flannel board, and have

pupils continue them, e.g.,

III A

Form similar patterns using klndergarten beads, macaroni, straws, blocks,-. ql/.

paste sticks, etc.

Cut various. figures from colored construction paper and have children paste

them on a larger sheet to create a pattern design, For,yariety, these can be

done on long rectanglaar pieces of construction paper!

.A

25 t.) 1



Some children may oy drawing and coloring regions. Then they may cut and

paste thereto crea e p ttern designs.

Some children may need other experiencet to .help them identify -the various
ti

-

regions. &lc many cardboaid mo'dels_of crc.ular, rectaniular (including

square) and triangular re!iOns. Keep the models in a gippping bag. Letth?"-----.-

child reach in, choose a model and without removing it from the bag, move his

fingers around the edge. Have him describe the model and identify it. Then
. .

let him find other modeialike the one he chock Now have him find models

different from the one he chose and use tie me method to gee if he can

identify them. .Th4s can be siccessful as team activity usingtoneiChild
s

who can identify all of the regions and another %41-lo ism having difficulty.

' CURVES /
On the board, place at random models of circles,_triAalee, rectangleS

and:Squares. Do not roved the Models. Include different sizes and colors.

These models areto to cut -outs rather than regions. All of the figures

except,the circle may be essil-,/ made from wire,spipe cleaners, straws and

elastic threa d or canstruction paper. For models of circles, you may use

fruit jar rings, plain ro'..Ad bracelets, otyrofoam rings, embroidery hoops,: '

tires from -.heel toys.,

You snotad star-- -.it:, a display tnat Includes only five or six models;

then over a period of time include n greater number of models, as illustrated.

.
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Watch what I choose from the board. -

When I stop, I w ill point to someone to come and take off the one he--id
thinks I should take next. %

.

. Without another word, take'a-e-ircle, 5nother circle of a different color, and
..----- . ,-- . .

another of a different size.- elect a child to remove the next shape. If he

doesn't piAanother circle, say,

No, that is not what I would have taken next.

Jim,,show us what La would lave Chosen.,

Put the cut-outs back. Again remove circles of different size and color. 'Have

another childiremove the next shape. At no t_me call thesd figures circles.

After a few such experiences, explain-or let a child explain what happening

to any child.who has not yet figured it o'it for himself. If the figures are

calledcircles, agree but do not :orce the word at this time. The child

doing the explaining may.say that "they are al; mime.

T.'Nin let one of the children pick out three models' of circles and select A

child to remove the model he thinks would be chosen next.

At another time, use the same models and remove the ones that are triangular.

At another, time use the same models and remove some memhers'of the set of

rectantllar models. The_set you remove may look like this:'.

From the set of rectangular models, remove the set of squares. Ask how these

models are alike and different from the mempers of the set of rectangular models`.

(Intuitively, the h_llren sho-ld learn that squares_are d speCial kind of

rectangle.)

Have on display models of circles. Ask if anyone knows the name of the figure.

Supply the y rname .f necessar. Let the children run their' around the

edges. of tre models. Ask the childrenibufind objects in the room that are
_

shaped like a circle. Ask them ti tell al-_out objects outside the classroom

that are shaped like'a circle,
.

'
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Similar activities can be planned using models for triangles and rectangles

inelilding spedial rectangles called squares.

110kModels r triangles
.

and rectangles can be made from the materials previously

_mentione4. However, the pegboard with pegs and i,olored rubber-bands or

. elastic threadisoverr satisfactory. You can display a model of a rectangle

or triangle-and have childrehmake models like the one you made. The triangles

from the rhythm instruments may be used as modej,s.

Provide opportunities for the children to manipulate squares and rectangles

that are not squares to help them distinguish tetween the two shapes.

Have children select all the squares from a set of rectangular models. Point

out that the sqriare is a secilal kind of rectangle. See if they can tell why

this is trie.

There may to many ot,;ects,in the room that are shaped like circles,, triangles,

squares, and rectangles. Give the children ample practice identifying'objects-4%;:mg

shaped like all of these. Whenever possible, reinforce the idea that the

te:m rectangle, triangle, etc., refers to the edges of the shape about which'
1

we are talking. The figure is the outline. '_

4-

f-'

USE OF SOLIDS

In a bag, place some solid geametrio figures (aqare, rectangular,

triangular, Phd 3ircular). Wooden models are very goodhoweve, other

objects may prove equally satisfactory 'loxes, cans, etc.).. Hold a newspaper

between a child's eyes and hands. Ask him to reach in, pick out one object,

feel it, and tell what shape it is. This same proced'ure may be changed by

asking the child to feel f1r and Dick out a designated shapg.

From a set of rectangular shaped boxed,, have a c ild or children to pick out

tie sval-e boxes.

If your -floor is tiled, ,call attention to the square regions that make up the

tiled floor.

Geometric figures cut als,t of sandpaper help reinforce the "feel" of-t:he shape

-.'fOr some children

Continuous.,review experiences may help.the children gain a better understanding

of geometric figures.
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USE OF REGIONS AND SOLIDS

# Before the children arrive, put different sized circular, 'rectangular,

and triangular, shapes 'coxes, cans, and circular, triangular, and

rectangular felt regions, tagtoard cut-outs, etc.): around the roomilik-When

the children are seated, hold a c_rcular figure. Have the children identify

it. Give them

find. Flold up

all the shapes.

square.)

about three minutes to see how man3: circular objects they can

another' geometric shape and prbceed as before., Co.ptin'it until

are used. Bef sure that some of the rectangular shapes are

e,
From where they are seated, have the childrenzisually check to Zee that the

'right shapes have beenfbund each time.

Put an object Into a bag and describe it as to shape and use (e.g., it is

circular in shape. It is hard, smooth, and rather flat. Food is put on it.).

After a child guesses -.hat is in--the tag, he nay feel the object to determine

whether or not he still thinks,he'has made a good guess. If he is not right,

let another child guess and then feel the object. Some objects migiA be: a.

small block, a plate from a dollhouse, a small drum, a paper cup, a crtiOker,

etc.; Some .,'_!hildren may.be able to describe to the other children the object

or model that is in the can-. ':he models could include some of the smaller

tagboard and construction..:,ape.i.- cut-outs, tria4le from: the rhythm instruments,

etc.

"IP:i.:.Thinking Of ...
1
.

Its something

Tt snar,ed 1-Arr-P a -roar made of dood.

What is it? (A triann'ul -snaped dock.)
.

Vm, thinkThr t ssmeth_ng Is shaped like a rectanglse.

It is made of -eta.

What --(The ray of an easel.)

To reinfol.ce the ctncel-tat a rectagle _s a rectangle regardless of the

position in wnich it is seen, use many models of rectangular regions of

various sizes made fi'.om or colored construction paper and place in

b' 'different post-ions on the floor, or Ilullotin toard, e.g.,



One by one, ask virious' children to find a figure shaped like a rectangle and

place it in front of him. 0

The figures that-yol chose were put on the floor in lust an position.

Did it make flrm difference how they were placed or were they sill all----
shaped like rectangles?

Pick us. your rectangular shape and paL it down in a different position.
,

'Is the figure still shaped like a rectangle? _4

Now pick m your rectangular shape and turn it over.

Is the figure still shaped like a rectangle?

The above procedure might be used for triangles. Here again, it is,impbrtant

that many sizes be used and that they be placed it various positions.

A v
Display models of each of the figures, circle, rectangle, triangle,.and square

ii various positions. Call on one child to'identify all of the figures. If

he is successful, he is permitted to rearrange the figures and call on a

classmate to continue the game. children should be allowed to manipulate the

figures if necessary and to make the correct identification.

Reserve a section of the bulletin board or some special pazIt of the room for

displaying models and designs that were created as the children studied the

geometric figures. They may have male animals, toys, people, mobiles, etc.,

using various shaped regions.

INSIDE, OUTSIDE, AND OW

any activities musf be provided whereby children learn to distinguish

and describe roints or locations according to whether they are inpide, outside,

or on a given circle,.trlangle, or rectangle.
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. Makt'a rope circle on the floor and have the, children stand around it. Ask

one or two pupilg who understand the meanings to help you demonstrate your

directions for insikle, outside, or on.

., Stand INSIDE the circle.
4

Stand ON the circle.

ItandOUTSIDE the circle.

a

--.6,.,After the helpdrs-return to the group, tell the class that you are going to

give some 'nick directions and they are not td let'you fool them.

":Boys stand inside the circle.

Eoys stand on the circle.

s-stand outside the circle.

G is stand inside the circle.
r I

Girls stand outside the circle.

Gj.rls stand on the circle.

Everyone stand on the circle.

4. Jack, Susan, and Mildred stand inside the circle. Etc.

Everyone stand outside the circle.

Later this could be used as a "Simon Says" 'game.

LAge geometric figures might be formed on the floor by pulling yarn taut and

using masking tape to hold the corners in place. Inside,, outside, and on

games and directions can be used with these easily seen figures.

Using sting or yarn and Chalk, make a circle on the floor. Each Child will

be given a marble as he is seated around the circle. From where he sits, or

kneels, he gently rolls hi'S marble toward the circle. As his marble stops,

he calls out its position with respect-to the circle: "inside", "outside",

or "on". After each child has had his turn, have all the marbles "outside"

put into one set, those "on" into another set and those "inside" into the

third set. ..(The "on" set may be empty!)
-

Later in the year: After a study of comparison and order, this activity can

be repeated and the children can decide which set has the most memhers and

which the fewest. These sets can then be ordered with the set with fewest

--members on the left, the, middle set next, and the set with the most memberS

on the right. Pairing can be used to decide the order if there is any doubt.

Ask the children to stand around a circle made of wire, yarn, clothesline or

a hoop and take turns tossing a beanbag into the circle.. Have each child tell

whether the bag laria, inside, outside, or on thejircle.
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This game could also be used as an'out-df-doors activity "using a tire, hoop,

or rope for the circle.

The concepts of inside, outside and on can be extended by "Letts Pretend" games

using:children and objects.i Wath a hula hoop of larlie model of a circle made

of rope, pretend the class is at a rodeo. Place the hoop or rope.on the floor.

ar table. Hav the small totter or plastic zowboys, women, children,

and men in o e occupationb in a bag so that each child ma:,' reach in and

qu ckly"pu'y out an object. He will the play the part of-tnat figure. The
. .

.,

......cowb s can go inside the circle with the horses to be ridden, Itime of the

7S141" n can,sit on the circle fence, 'and the othei; can stand where trey

wish ouside the circle 'while the rodeo is in progress.
,

In anotht"Let's Pretend" game, the children might go to 1_12* c!arcus. Small

plastic or 'cher circus animals could be put in a bag'and each child would

act the part o_ e'animal he pulled from the bag. Each animal would go

inside the circ ri as it was his turn to perform. The children who were

not playing toe pa_ of an animal wolild,-,,atch from outside the ring..

Give each child a 0 X 12" sheet 'of paper on which is drawn a uircle, a

rectanEle, and a tr a 'le. Also a-ive each ,a small at;eUt (small plastic car,

animal'from farm set, _ Ask each, to descrIle his toy to the others.

Give 4rections sucn

Place your set INSIDE the c_rcle.

Place Your -s-et, ON the tr_angle.
Place the set of cars OUTSIDE the rectancl.

Place the set of LL-21 ON the oircie.

If possible, have some of the children givesdroctions for'rlacing the objects.

MaAy singing_ games call for c_re'lu% Carl AtentLon to the group forming

. the circle, child who is inside the circle, and,those who are outside

the circle".

4

Some of the' games are: "Froggie in the Middle",'IThe Farmer, in the Dell";

"Bow Belinda", "In and Out the Window", "L .Doty I. "The Old Prass Wagon".

a/4"Hokey, Pokey".

Circle games can be used in the come manner:e.E., "Er..ck, Duck, Goose, and

"Drop the Handkerchief".''
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ADDITION ACTIVITIES

Manyopurtunities may be provided whereby.children will see geometric t'

figures and objects shaped like geometric figure.in different positions and

under varying circumstances. A few ideas for activities of this type are

suggested here.

1. Have one child -draw one of the geometric figuresfn the chalkboard. Have

another child draw a different.figure inside the ffrst. Have a third

child draw a'different figure outside the first figure. This maybe a

good way to review the figures.

2. Place yarn or elastic' thread on a pegboard in the shape of a Christmas

tree. Have available regions of various shapes that will be decorations

and some solid geometric figures that will be presents. Let the children

place the decorations either inside or on the,-tree'and the presents out-

side- the tree.

3. Have several__models of the various shapes arranged in a circle On thp

floor. Ask one child to.step inside the circle., Blindfold him and

spin him around. When the tlindfold is removed, he is asked to identify

the figure in front of him. Then he must 6 to the display board and

find a figure having the same shape.

4. Make a box Laving all edges 4 inches. Draw various shapes on the sides.

Let'the ssildren roll the box and identify the shape which appears on

top. The child is mien ,asked to match the shape with the same shape on

display. 00

5. When the children enter the room, pin a paper region on.each one. As

the day
,

progresses, have all the children wearing rectangular regions

engage in a given activity. Have special activities for the ones wearing

circtaar, triangular, and square regions.

6, SOme of the puzzles may pro7ide opportunities for the children to handle
.

regions and_feel edges.,

7. You may use riddles to have the children locate objects of a particuiar

° shape in the room.



'

.

8. Have circular and rectangula ionsAtut !Ito two liarts..., Place all

'of the pieces in a box Let each child reach in the boxsand

cut-out. He must then find the child who has the piece that will fit

. with histo make one of the regions. This activity may be'used to find

a partner when going for a walk, to the playground, to the libraI, to

the auditorium., etc., e.g., - Mk

9. "What is Missing?" Ga* me

Put four figures iiya row on the magnetic board. Have the children

name the shapei in order from left to right. As they close their eyes,

the teacher removes one of the figure6. One child must tell which one

is missing. This may be continued for a few minutes using different

arrangements of the materials.

10. The following books may be used as motivation or as an introdiktion to '

the lessons in geometry. They should to reread several times during the

year to strengthen the concepts and to encourage the pupils to become '

more aware of things around them. Trese books may also stimulate the

imagination.

Borten, Helen "..Do You See What I See?

Budney, Blossom A Kiss Is Round

Kohn, Bernie J Everything Has a SKape

Schlein, Miriam Shapes

a

ff,

1 0
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MATERIALS:

't

Chapter 3

COMAiSON OF SETS

To help children understand that sets may be cormparedsby

pairing their memt'fts and that the size of the MeMbea ).17

the sets is not relevant to'the comparison.

... To divelop some ability to describe the results of pairing

by using the terms as many me bers as, more members thanand

'fewer member41110.

Pair, match,'as many 'as, equivalent, more than, fewer than.

A variety of set materials such as: paintbruishes,ipaper,

crayons, t:::iols,name cards, objectfs foremagnetic or flannel

board, paper clips, button", bottle caps, blocks, rhythm
. ..."-

instruments, small toys, small animalS', pegs from peg board;

yarn, spopls, bags, dominoes; perception cards.

BACATRCUND NOTES:
46 a

The process of pairing4s applied to-members of setd. It is a process

whereby a member of one setois*Eisociated with a member of another set.. When

we atls a child tovair the members of two sets (in so far as-it Ispossible

to do'xo)., we want him to associate members of ttetwooets on a one-to-one

basis. The basis for pairing is quite arbitrary, and 'anymember of the 'One

set may be paiipd (associated) with any Member ofy other set. Notice that
A

pair is used as an tive verb, and not as at noun, as in the expressi201

pair of shoes," etc. Intact, you shOUld avoid using things like "a fair-

of mittens" or whatever developing the idea of pairing members bf setsJV.

4

.A more appropriat- 'dee to se.might be that of "partners,"'if this is a .

oige to children. This is suitable, however, only if partners are

formed by associating a membei' 'bf one set wiloNms6member. of another set, 4The

purpose of using pairing" fn this restricted sense is to give a, basis fOr

comrringtwo sets py indLGating whether one set has exactly as many members
o

as another set, or whether it has mo members tan another set, or whether

O it.has fewer meniber than anoth et. s
di .:

.



1.

connotations that children may have fot this word. We say that two sets

411

We also use the word match in a special way that is distinct from other

mates -- or that they are matching sets -- if the members can be paired On

a one-to-one basis end there are no members "left over" in either set.

SeVeral of the, activities suggested in 'chis section will be facilitated

it' children are able to distinguish left frof right. This.is not a mathe-
.

matical ability, of Course; and you will wish to develop it independently so

that children can apply it to their mathematical learning. If the ability to ,

0,
distinguish left from right is developed in conjunction with the presentation

of mathematical concepts, the child's attention too often is focused on the

mechanics of'theactivity rathL- than on the mathematical content. involved.

If some children are not able to distinguish between left and right by the.

time you use some of the suggested activities, you will need

this by pointing out cerctlY, where you want thi gs placed on

etc.: "Put-the members of one set here (pointing . Put the

other set there (pointing)' "Put the members*of one setiOn

ing). Put the members of the.other set onthat side cpointi

AdTIVITIES TO HELP ISEVELOIY``5Ea CONCEPTS:

AS MANY AS.
--

*

to circumvent

a flannel board,

members of the

this side (point-,

Use daily' activities to illustrate pairing the members of one se.wTth
.

members of another set, -Be sure to have children identify the sets before

ginning the activity. For example,,pair the,pupils with sheets of paper

for ai-t activities, or with rhythm, instruments, toy, asking

A60%

Is -sere a sheet of paper for each Child? 4

s there a child for each sheet of paper?

Is t4re1a'child for each instrument-(or

Is there an instrument (or ta) for each child?

'Daily snack time and class Parties offer a wealth

I

*
of opportunities for

iring; napkins with straws, favors with refre6hments,' refreshments with
. . .,

p a e mats, place mats with children, etc.
-..,

Select a child to place d set of objects on-tbe lefside gjf the magnetic or .

beflannel board. (See PlgOk re 1.) Iiimit the objects to* used since

members of two llsets wi have to be paired. Have the class describe the

the''
.

71 the right side of the board., place another se,with

first set. Have this set described too. ,

C

3
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Picture 101 Picture 2

We now have two sets on our Board .
, Indicate NA

.) (See Pic?ure 2.)

4

A

Let's see'if there are AS MANY MEMBERS 1E one set AS the are in the other.

Who can show us how we'might.do this?
7. 3.

Explore with the children whatever, procedures are suggested, giving particu-

lar attention'to the idea of pairing. If no one suggests' the essence of this

idea,;lou will need to do so. Regardless of yhetherAt is suggested by the

chilNn or by you, emphasize the nature of the process in as:Fay such as this:

John you pick (choose, take, etc.) a member of the set of shapes and put it

here (painting to a spot ci,ose'to the "top center" of the flannel board).

Lis, EL pick a member of the set of fruit and put it theres(pointing).,* next

to the member that john picked. Good.

You have PAIRED-a MEMBER of thilkEt of.shapes and a MEMBER of the set of

fruit.

Can we pair mo7e. members tit this irar___
7"'"7"--

i Maria, Eau may pick a member of the.set of shapes.

Tom, Ea may pick a member of the set of ffuit.

. PAIR the members and,putthem here (pdenting to a spot below the
,
members

paired previOusly).
A 0

. t .....
Continue.in this way with the rest of the members. .hen, when all members_have-

b en pared as in Pictur e 3, ask questiods such
*),,

as these:
.

i . --...
s each shape paired with a niece of fruit? (Yes.)

Is"ch_tiece of fruit paw ired with a shape? (Yes.)
_..ir

Now we know that each set ha, AS MANY MEMBERS AS the-other set.
--.

. .
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or
The set of shapes has AS MANY MEMBERS AS the set, of fruit.

The set of fruit ha's AS MANY MEMBERS AS the set of shapes.

Picture 3

Have other equivalent sets ready to use.

Let's ask,Bill, Kathy, and John to, play the game.

* .

Bill, ad can choose a,sat of things'to on on the left side of the board.

Kathy, ycla choose a set to put on.he right.
.

1.1
a

Now, John, will pair the members of the two sets?

Repeat this game until. each child ha,:s had a turn or as long as int erest is

maintained. Each time,,emphasize that there are as many theMbers in and set

as there
4

art in the other. ,

In due course of time you will fin0,it convenient to bring 'into conversa-

tion several terms that apply when one set has as many-members as another set:

'match, matching, equivalent. If' one set has exactly as manY tember4 as another

set, you may say that: .

the twQ. sets WATCH; 'or that, 4a,.

: they are MATCHING sets;' :or s

a

,the two sets are, WIIVALENT* or, that

they are EQUATALENUksets,

,Your introduction and use of such terms-should net be foldbedtor hurried. .24.,jor

concern is with thelconcept tat is first'expressed by the wordwas many

members as. The :vocabulary of match, etching and equivalent should be used

only to the extent that these words facilitate the development of that concept.
# a

It is important that children understand yo4 ule of
I
theAtermsi but it is not

4

g m*

'I 4
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-111i14qettlaply-taportviA or necessary that children use the terms readily in
ti

their own conversation. It is sufficient if children understand a question

such as, "Do the sets match?" or "Are the sets equivalent?" It is not essen-

tial that children themselves be able to say, for instance, "The set of blocks

is equivalent to the set of dishes."

'The following activity may be terminated at A, or it may be continued to B,

or it may be continued to C. One day you may wish io go only'as far as A,

and then on later days continue to B and then to C.

Prepare in advance boxes, bags or envelopes containing two types of set

materials (buttons, small-blocks, felt cut-outs, small toys, etc.) for each

.child. Be certain that there are, as many members in one set as there are in

the other. At this stage, the children may be more successful if tie sets

contain no more than six members. ,

Begin someWhat in this way:
_

ave put a set of flag.8 on the left side on the magnetic board and a

of ducks on the right.

Glenn will x214 pair these,two sets as we did the otheriday?

Is there.a flag for each duck? (Yes.)

Is there a duck for each flag? (Yes.) .

Yeses there are as many Members in one set as in the other.---

Then proceed with the boxes, etc:, of prepared Materials.

'Today, let us PAIR members-of some sets that I have put in your boxes

(envelopes or bags).

'Now, let's look inside the boxes (bags, etc.).

.Uhatdifferent kinds of objects did you find? (Have them named.)

Yes 42. Have a set of (buttons) and asset of (blocks).

Take the blocks out and put them on the right" side of your desk.

4
Now, Et the buttons. on the left-1de of your desk.

Now, pal; members of your set of blocks with the members of yourset of

buttons. &-

V
Is there a butt/ ,c)r each block? (Yes.)

Is there a block for each button? (Yes.)

)1re there AS MANY members im one set AS there in the other? (Yes.)

39



Are za sure?

Were`there anz buttons left over? (No.)

Were there EmblOcks left over? (No.)

A

When'the members of ope set are ikired with members of another'set and

there are no members left over,twe'4ay that the sets MATCH.

Do the sets of buttons and blocks match? (Yes.)

How did we find out if the set of buttons had AS MANY members AS the set

of blocks? (We paired the members of the set of buttons with the members

of the sPt of blocks.)

B

We am say te: :he set of buttons is E,2,1H.11=NT to the set of blocks.

This lmeans that the sets match.

Each set hes AS .A::Y members AS the other.

The above activity may be used during free time. Children might enjoy

selecting, sets of,their own. Simple sets oan be formed ,from: shapes of

various colors of constr-ction paper, pegs from peg boards, beads, pieces of

Yarn; small fax animals, small cars, trucks, etc.

Place fi;e chairs in a row. SCiect five--children and ask them to be seated

in the cn4irs. P:int out that tne children'are pal with the chairs and

that there are as many children as there are irs and there are as many

obairs's t:.ere are cnildren. Tne set of -hildrerf--is eieivalent to the set

of chairs.

Ask children to show that they have as merpingers on one hand as on the

other; stress tnat :ney cannot o:ant the fingers but must show you. if needed,

suggest that they pal: their fingers by putting tne finger 'nips from opposite

hands together. Tb.:,s, ea'ch finEer isopaired end there are no fingers not

paired. The set tf cr. the left hand,Aos as many members as the set

p' fi,ngerson the ri,=-11t hand.

Have the ciliren pair the fingers on one of their hands with the fingers on

the hand of,a classmate.



Tour children art probably familiar with the story of "The Three Bears. ".

Rereaa or review the story. Then ask' questions Such as:

Was-there a bowl for each bear?

Was there a bear Tor ,each bowl?

Was there a chair for' each bear?

Was there a beat or each chair?

tq.s there a bed for each bear?

Was there a bear for each bed?

What ca' we la about the set of bears and the set of bowls?

Yes there are as many members in the set of bears as there are in the

set of bowls.

The sets match.or are equivalent.

Ask similar questions about tie otter sets. For example,

Were there as many people in the stoat as there were hears?

As the.c..hildren are seated, give each-a set containing several members.' (Have

a different number of members in the sets for children.sittingside by side.),

Along the length of the floor mat, scatter small objects go that each child

may find enough members to form a set that is equivalent to his.

Today, you each have a set. On the mat you see mar... objects that can be

used to make other sets.

Let's see how q.ickly you can pick up a set of the objects near you and
.

pair them wish the members- 6? your set._

You must make a new set that has AS MANY MEMBETS AS the set I gave you.

Bp sure tnat your new sel! is EQUIVALENT to the set that youplready have.

Instrumental music time may be used to reinforce the concept of pairing. This

activity is one in wYich all members Of the class can become involved, provided

you nave an ingtrnt for each child.

I therr_ e an, instrument for e r. child? (Yes.)

s there a child for each instru..ent? (Yes.)

the set of instruments and the set .of children MATCH? (Yes.)

Hew do_you know: (There is pn instrument for each child and a child for

each instrument.' There are no children left over. There ere no instruments

left over.)
141



-Whet can we nrabout the sets?

Yep, they are equivalent. There are as many members in one set as there

are in the other set.

Proviae many opportunities for children to identify\sets that are not equivaJ

lent. Display two sets that do not match. Have children pair members of the

two sets, in so far as it is possible to'dd so, and in this way show that the

two sets are not equivalent. Suppose, for instance, that you displayed a set

of circle cutouts and a set of square c tou s, such as

0

0
o.

-

Er

After, pairing has been carried as far as possible, ask:

Is there a circle cutout for each square cut? (No.)

Is there a square cutout for each circle cutout? (Yes.)

Does each set have'as many,members as the other set?
r

Do the sets match? (No.)

(No.)

I
Is the set of circle cutouts equivalent to the set of square cutouts? (No.)

When displaying sets on a flannel beard or magnetic board, sometimes place one set

.above'or below the other, rather than to the right or left of the other.

need to be able to pair members or sets when they are displayed in a variety of

positions. As a transition, after soraxperience with pairing memberp of sdts

that have been arranged vertically, follow immediately by usiniothe same paiP of

setst this time displayed horizontally, asking some of the same qUestions as be-

fore. For example, Arrangement 1 followed by Arrangement 2 below:

A B

C

Arrangement 1

1;2

A Q O

B

Arrangement 2



I

mom THAN.
J

Pin Some identification (a piece of colored yarn or ribbon or a geometric

shape, etc.) on ten girls end ten boys when they enterthe room. When you are

ready for the lesson, ask the boys with the special identification to stand on

one side of you and pe'girls on the other spe. Then, pair a member of one set _

(the set of boys) with a member of the other set (the set of girls)"

What have I done with-the members of -1LE set of boys and the members of the

setof girls? (Paired.)

,
Suppose Jack and Jane are partners. You may ask:

Jeck name the girl who is your partner.

Jane, name the boy.-io is your partner:

Ask the other members of the class who are seated,

Does every girl hake a boy as a partner? (Yes.)

Does every boy have a girl as apartner? (Yes.)

What can we then say about this set of boys andthis set of girls? (There are

as many boys as there are girls. The sets match. The sets are equivalent.)

Repeat the activity but have more members in one set than in the other. Suppose

you decide to have more boys. When the pairing has been completed, ask:

Does every girl have a boy es a partner? (Yes.) -

Does every boy have a girl as a partner? (No.)

Does each set have as many members as the other set? (No.)

Do the sets match? (No.)

Which set has some members that are NOT paired? The set of boys.)

We may L'a that the set of boys has MORE members than the se of gi
_

Have a set ofb_prs end a set of pets ready for children to use on the magnetic

:board. You will need more cars.

Bob, will you please put the members of this set of cars on the left side

of the magnetic board? -'

Charles, please.put the members of this set 1 pets on the right side of

the board.'

Julie, will y .ipair the members of these two sets?

Is there a c for each pet? (Yes.)- a

t

Sir



Is there a eft for each car? (No.)

Does one set have more members than the other? (Yes.)
-7-- ----7

_____

Which set has more members? (The ssetiof cars.)
C..

Give each child two sets of objects that cannot be put into one-to-one correN2B-

dence. Ask each child to tell which of his sets had more members than the other.

Have a box of small Objects to distribute to the children. Without counting,

quickly pick out e handful for each child. Have two children work together;

(YoU may need to b* the partner' for one of the children.) Ask each group of two

children to pair the members of their sets. Then ask questions such as these:

Do your sets match? Are your sets equivalent?.

Does one.set have more members than the other set?

If it does,-which set has pore members?

)r
sat a set of bottle caps witany (20,to 30) members on the flooi where all can

see them. Place another set with a few (2 to 4) members on the floor near it.

Ask the children which set has more members than the other. If the chilaren _4

choose the correct set, ask why they chose it. If achild responds, "It is big-

ger", substitute some very lArge blocks fdr the set with the few members and ask

again which set has more members,..and why.

For some groups, there may be a need to include more examples of comparing sets"`

which contain objects of differeVPnt sizes (large blocks :kith pick-up sticks; large

play , dk. with small plastic cars or trucks) to help childrenconcentrate on

pairing the members the sets rather than on the size of the objeCts in the sets.

x

With some children you may wish to play a game in whicCt7;32.11 have to compare

imagined sets.

Suppose we think about some thihfis that.are not in the room.

First, think of a chicken. Now thpik of a dog.
.

Can you make believe that yali see them? .

Look at & legs of the chicken.

Look at the legs of the dog.

Which has morelegs, the chicken or the dog?

Next -nlink of the boots belonging to all the children in our room and the

boots belonging to the children in your family.

Which set of boats has more members?

44



If your children enjoy'the game imagining sets, there are many other comparisons

which may be used. Be sure to use only those with which the children are familiar.
.

,!,;:

Vivisutliaing imagined sets stems to* difficult, try anoTher activity now

but gradually try to increase the children's%ability to use their imagination

and to enjoy doing it.

*Play "Musical Chairs ".' Have each child place a chair in position, for the

gaMe. Remind them that in playing the game a chair is-removed each time the

paisic stops so that the set of children participating will always contain

more members than the set of chairs being used. Therefore, when the music

stops there will be some child without a chair.

Games
/of.this type generally hold the children's interest and get quick

responses that sho( their understanding of the concept.

'When displaying sets on a flannel board or magnetic board, sometimes place one'

...set above or below the other, rather than to the right or left of,t ? other.

_A Children need to be able to compare sets when they are displayed in this way

as,well as when they are displayed in the other way.

FEWER THAN.

For dome children the idea of "fewer members than" seems more difficult

to grasp than the idea of "more members han". However, children's under-

standirig of "more than" can be used to good advantage in developing an under -

standing of the related idea of "fewer than".

de
.

Select one of the activities that was particulaily successful when developing

the idea of "more members than". Suppose, for instance, it was an Cttivity
4

in which members of sets were display 1 on a flannel board, as:

5



After pairing'members and reaching the conclusion that the set of circular

shapes has more members than the set of-square shapes, simply mention that
'

We EEL 28,1 thin in another way. We may say that the set df square shapes

has FEWERIAMERS THAN the set of circular shapes.

This set (pointing"to the circles), has MORE members than that set '

(pointing to the squares).

And that set (pointing to -the squares) has FEWER members than this set
--7-- ---

(pointing to the circles).

, /
*Use several other familiar pairing activities. In each'instance, first have

children identify the set with more members than,the other set. Then have

children identify the setwith-fewer members t.aw the other set.

In some instAacag..y.pu. will wish to concertfrate only on the set with fewer

members, and make no explicit mention of the set with more members. For
instance:

Play musical chairs. This time' emphasize that when the music stops, there

are fewer chairs than children.

Place a set of spools and a set of buttons, each with nearly the same number
_, of members (8 to 10) on the floor. Ask'the, children which set has fewer

members. There may be some disagreedent. Ask

tow can we be sure of which set has fewer members?

Ask a child to pair members of the set of spools with members of the set- of-

buttons to find the answer.

Place a pair of bags containing setsof familiar objects in various places

' around the room. (More-groupings allow more participation for more'children

in a shorter space of time.) In each pair of bags you might put sets of

objects such as: 8 pieces of doll clothing and 4 $paint brushes; a box of

sand'and 4 blocks; a dozen'sheets of paper and 1 pair of scissors; a

drum awl 10 small plastic cowboys; etc. Have a small disk to give to each

child.

When we lift two bags, can we always tell which one has more things in it
, 44

and which one has fewer things? (No.)

Today I have placed around the room several hags,filled with sets, of

familiar objects. As you can see, these bags have been paired Aa. they

must stay together.

fi
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I will tell you which bags'you will use.

Lift both bags and quickly guess which bag contains the set with FEWER

members,

When you have decided, art a small disk la that bag and then come back to

where aaweTe sitting.

Remember.I said "lift". Please do not shake the bags'.,

After the children are back in the-group, have two children bring one set of

.
bags back to the group where the bags'can IA opened and the sets compared. Also

note each time which set was judged to contain fewer members. The members of

most sets will not need to be paired, but if there is doubt, ask that a child

pair the members to see which had fewer. Continue until all sets are compared.

"You made some gal* guesses but some of the bags were "foolers", weren't they?"

HaVe some children compare imagined_ sets:

Let's just THINK about some sets.

I'll tell you what I want you to "see" in your thinking.

Think of the wheels of a tricycle.

Now think of the wheels of a bicycle.

Which has fewer-members set. of wheels of the tricycle or the set of

wheels of the bicycle?
,---

4-*

Think of the wheels of wagon.

Think of theArheels of a tricycle.

Which has FEWER members, the set of wheels pf the wagon or-the sft of wheels

of the tricycle?

Many other comparisons which'are familiar to the children may be used:

ADDITIONAL ACTIVITIES

1. Prepare for.ganes, dances, etc., which require teams with the same number of

members on each team. Pair the members of the team to see if each team has

as many members as the other or if one team has more members than or fewer

members than the other.

2. Provide further experiences in pairing members of sets. On some occasions,

be certain that there are more or fewer members-in one set than in the

other. On other occasions, there should be just as many members in one set.

as in the other.



3. Provide many opportAnities for "Show and Tell" type activitidt to re-

hasize the concepts'of as many as, fewer than and more than.

the pictures around the roomto stress the concepts! We have as4.

many pictures of birds as we have flowers. Me have fewer pictutes of

houses than we have children. We.have more pictures of animals 'than of

trees, etc.

5. Some chi dren may find, dominoes helpful when used informally for gractice-

in de ining as many as, more than and fewer than.

6. If facilies are available, a cookie,baking session may help reinforce

the concepts of pairing.

111VDid we bake a cookie for each child?

Are there any cookies left over? (Yes.)

r-

What can we sad,' about the members of the set of cookies and the mechers

of the set of children in the class?

7. Have available a set of pe'rception cards. Place a perception card on

the flannel (mlnetic) board. Let a child select anothei- card from the

set and look at it carefully. He must place it oh'the flannel board, to
4

the left if it has fewer members, and to the right if it has more

members tha,n the -card already on the board.
41!

8. A very simple activity to illustrate the idea .of pairing and as

as is to have each child take his name-card and hold it infront of him.

Is therea card fOr eve child?

Is there a child for 'every card?

Are there as many members in the set of cards as there are in the. set

of children?

(When there, are absences, this activax be used to show that there
/,

are more cards than children or fewer children than cards.)

' 41
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. % ,) SUBSET OF A SET 1

,
0 * ' 4 ..i . i

To introduce the idlie et su bset of a setOBTECTVE:

A . u
.

VOCNBUItHY: ' ,Sulikt,t; (Feview)rset, =tither of a set.
. ." 4*4

. . ,

..'

gr.PerERIALS: -Variety of objects to use with flannel or magnetic board,

several sheets *of constvction paper (each sheet a different4a,

o . 4

colg), 0A., colored blocks; multi-col.ored beads, parquetry

blocI playAohess, doJlhou furniture, rhythm instruments,

'e box".
411 real fruit, teachers?

491

. ."R
, ,

'--.- , ,

16- JACOROUND NOTES: '

.. IP, - 1 -

V. ! In Order to make.the idea of Subset meaiiigfUl to the children, it may

be necessary fOr a&iile to use the expression "sgt.within a set". The set

must be identified first in each instance before di ssing subsets of that
. . .

Orgiven set In speaking of a-- subset we must always Nava reference
.
set.

.
k ,

.
40,

Ilhe the idea of subset is introduced the children may tend to a.lwOrs .

'select like oltjeOs as members of the s:Ubset. You will hav to-provide

numerous opportunites for them to manipulate set materials dnd form Arious -'
.'''

. ,

subsets sb that they will understand that a subset, maybe any set within a

/ .
,. ., f

BIven set. When-iaentifying sutsets of a set, make clear that si- nce a subset

44111.16 A set, a subset likewise maNt need not-cohsist of like members.
.,.

st' * - !

*IF .- , _

In View of this, avoid having the childrpn d velop t

b-

isconception that
f

411611beet is a subset=s'e the mem together for reasons based bn
. , .

siz eplor, uSe, dtc. You mn fipd that it will be.effective to do more,'
.

% A

s V

."Sla re than"telline.,, ''
mg

-

4
AlthAe every get is a subset ofribpelf, noexplicit attention is given

. c

-g6 al& Bdct in the suggested activities. The emphasis is upon the 'ideAt of a
is

-

`proper autsetof a set, but we pimply Otink of "subset" rather than."proper

r .,e

R

r.

a

0",

bkbet". ,

r400.
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[n 7

It iartrue that each individual member of a set is a subset of that set.
[

However, in'the4early activities with subsets we suggest that you,generally

consider subsets that have at least two members. In this way chifkren.aXe

less llicely to donfuse the idea of "member of a set" with the.idea of "subset
-

pf a set".

10 '

! t

. kill

ACTIV1TIES.TO HELP DEVEL.OP THIS CONCEPT:
is , .

Have the children seated around you so tlitt allcan see. Place
.

on
6
a

table or rug 'a set of objects; e.g.; a toy truck,a doll, a ball, and a book.

Karla what have I placed on:thektable (1...1.10? -- -Yes, we have a
)

Harry, Nua you name the members of our set of toys?
0 .

--Ili
I

,Hold,,up the doll viad the ball.
... ,-e

4.
,

Do these toys belong to our set of.toys? '(Yes.). ,

a ''
Put &ill and,the ball back in place. ,Hold up the book, truck and doll.

. ,.

(Art these members of our set of toys.? (Yes.)A S.
, , ,

, .

" .

Now,, starting with the set, place 4101doll-and the ball together on

the table (rug). )

The doll and ball ft a SET WITHIN pur SETof toys.

Then, startingagidnwith the original set, place the boek,,truct and doll

together on the table (rug). .

. ..1. -,
. i

. ,_
.

. The book, truck and doll is a set within our set of toys.
,

AP

* toys!
77

Again,start with the'original set cif toys and clearly identify the doc1 and

ball together.

The dc4 and the ball is a.se:t within our slt.of'toys. I. is. a SUBSET

of our set -of toys.
, 1 4

Start wifjA the original set of toys and clearly identify the'boqk, truck and

1
cll. togither. '.

41/1 lite book, the truck and thedoll ig76. set within o r set of toys. It is-4 --
1 f'of our set otoys.

4,411e o ,or More o e children to show some other subse of the set of toys.

50
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1

Cleve a set-of objects on the magnetic 9r flannel board; e.g., apples, stars,

.duckstrees.
4

Hive the set identified. 'Move together a duck, a star and a tree.

Do all th object's belong tt, the set that is on the board?, (Yes.)

*, Put those objects ha* in place and group together apple, two s-Cars,-and
't

. effira tree.
. I

Are all these objepts memberS of the'set on the board? (Yes.)

. ces we can say that they are a set' within our set;
.

.,_.... _
I'

..-

*

theyMove all the.ducks so they are together within a set.
--

Are these ducks a set within the set that is on the board? (Yes.)

Yes Y we can say that the dils are a SUSET of the, set on the board.'

'Give
.,' .

.

-

_
,

several children an opportunity to forml;ther sUiNts onkthe*bioard.
..

.

0

Place small dollhouse furniture on a table e on the rug. Asia a child to identify

set. ...

- ,

C
.

Jane, Will you touch the members of a subset that could 'used in the '.
---

, A .kitchen? .

.

Leonard, will Lcau touch the members of a subset that'could be used it the

.living room? .

,

C
aoptinue until all the furniture has4been touched.

Is there someone 7ho would choose a different subset for the living room?
.

A diffeient subset tor the dining room?

The girls may enjoy using the set of dishes,from the dollhouse to form subsets.

Showing-and,handling objects.will aid tfie childrenallounderstanding of the ide

of subset (set within,a set).

I

Assemble Ey:set of toys that show the "Ways We. Can'Trave14::-cprs, truck's,

wagons, boats, planes, etc. After the set has been identified, ask a child to,

touoh (without moving) the members of a sulAet he-would like to work an play
, .

with4durAng the day. 'Ask several other children to quickly touch the members

ot'saset6 of their choice.
. -

is a set of yellow trucks on Tx desk....ls it asubset of this set of

toys? (No,.it is,not. Its members do not belong to this set of toys.)

Identify, a set of toy boat; someplace else in thL room and -ask questions similar

to those above alSout it:

Ask a child. to quickly-touch t44 members of a subset if,opr-,set of toys. See if

other members of the clasS agree that his'ohoice is a1-subset of the set of toy's.



,

',This same type of activity might be carried,on,USing objects from the teacher's

"treasure box". As:the children sit in a.circle on the floor, open the box and

quickly take out things. JOV

The Objects in the "treasure box" should havean,plement 'DI"' surprise rather than

being objects that the children usually see. -Have more than one of some of the

objects in the "treasure box". Ask individual children to touch the members of

subsets of their choice, hoPlnk-,hey will take a mixed group.

Jim in the lower right drawer of! desk there is a set of animal puppets.

Are the meMbers of that set a subset of, the set of things in the "treasure.

box"? (No. They don't belon to the-set of things in the "treasure box".)

Have enother child se t a s4set of the set of objects in the teacher's

"treasure bcx4t

off classroom helpers are used, they may be thoughtof.as members of the set -of

helpers. Identify the subsets of this.,.set. (The subset of helpers who water the

plants in the room; the subset of helpers who past certain items at snack time,

etc.)

Discuss some family "-groups and see if the children can creete subset's of members

of the family. They May be interested to start with their oWn'families.

Charles, who are the members of your famiar (Grandmother, Mother, Father,

Mary, Gloria and Fill).

Now.name the members of a subset of your family.

Have one or two other chillitren do this.

.

Ask the children-to recall a,story abact a family.' Suppose they select

Th e Bears". You may ask,

. -

Were the members of the family people or 14Fanin (Animals.) '

Name the members 'Of the. set of bears.

Name the members of e subset of the- set of bears.

-WOuld someone else -name `another subset of the set of bears?

You'i y find necessary ti:refresh the childrenls-Memory by showing pictures

from °ries that have been read.
-,

110
I

Some child may havepetsat home. You might ask him tO tell the clasa'about the

members of his set of pets After the members of the set are identified, have

other children name the members of subsets of-the set of pets:

"The

2 5
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as your set fob the day, several pieces of real..fruit4hat are faMiliar
to the children. You might chbose an orange, a grapefruit, an apple, a'pear,

.
,a banana, and a peach..

.

Today, I want to look very carefully at each member of our set. Then

tell as many things as you can abOut each member that would help us to ,

it if we could.feel but not see it. These thingswill be our cluegc
'...

.

ident

Ai
Is sac member a subset of the set of fruit? (Yes.)

After the c

that each c

ues are identified, have the fruit passed around the circle so

ild,can feel each piece'of frulf. Then after either blindfolding

a d or holding a newspaper between his eyes and his hand.; place a,piw

oftit in his hands.

Feel 14 fruif and tell us What suisei you have in ydur hands. -.

Continue until many or,all hap an opport-tel.1.ty to sot MentWy a subset of the

set of fruit.

A carrot or potato might be Put into"the hands of a more alert child to.

f 'see if he wol,lId recognize the difference, and kndw that -he was not holdings

subset of the set he lied talked about as the activity,began. There 1113ght be

many children in the clas*who'Would enjoy participating in this little "joke".
r,

*On the flann46el bOard, placea set thElt may include fruit, geometric figures,

trees, flags, and animals

might include a rdd apple

objects (which might fncl

subset of fruit that

. )sk a child to indicate a
. .

et of fruit (yhicli-
I le

.Ask another t,o indicate a subset of all red
I

e the same red apple). Ask another to indicate a

s on a tree (and the apple might again be included):

'Place several colored blocks (or crayons, sheets ofconstruction paper, etc.)

on a table. Have the set described. Invite the children to form various

subsets (red blo cks, yellow blocks, some red and pomd yellow block, etc.)

ASk if the red ?locks are members of the set of blocks, if the yellow blocki

are members of the set of blocks, etc., toifocus attention back on the

original set.

"Refer to the buildings in a town as 1,he.set,ofbuildings. Identify the sub-

. sets (For example, houses; churlhes, hospitals, stores, schobls, Libraries,

etc.)

r
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.. 'In addition ;to separating the class into subsets of boys And girls, you may

separate it into subsets of children who wear glasses, boys wearig,-----7---,
. girls wearing greenildren with 'tie shoes, those who want to work in certain

work groups, etc. ' ;--4 ,.
le

Identify various subsets within.; se't of.multiAolored beads or parquetry

blocks.

*On the flannel board, arrange a set of felt or construction paper farm and

zoo animals. After the set has been ideAtkfied, ask one or two children to

find specific seta.

John will You make a subset of the animals we might find on a farm?

Mildred,,please show us a subset of all the baby animalA.

Next, ask indiviaval .children to form subsets and to tell what subsets they

are arming. For example:, a subset of animals that can go into the.water

(seal., turtle); a subset of animals that can climb a tree (a squirrel and a

monkey); a subset of animals that have wings 'chickens, ducks, birft).

'Without forcing things, take advanticeof opportunities that'arise day ;loy day

to reinrce the idea of subsets of a set. .

p .11

4

514

a

*to



Chapter 5

JOINING AND REMOVING

.OBJECTIVESr 'iTo introduce the set operation of joining and its commutative

ProPerty-

TointrOduce vocabulary, and meaning for removing a subset from

-a set.

To introduce.the idea of remaining set.

VOCABULARY: Joiny remove, remaining, remaining set.

MAMMALS: A variety.of sets of objects such at:. small anipls, blocks,

"wheeled".toys, dolls, doll clothps, name cards,,Materiais for

flannel or magnetic board.., yarn or string.

ACTIVITIES TO HELP DEVELOP THESE CONCEPTS:

JOINING

Have the children seated as usual the

proceed as follows.

Girls, please,Stand.

classroom. Then you may wish to

Who are the members'of this set? Yes all of the4tirls in 1.124622m are

members of the set of girls....

I want the members of the set of'girls to come and sit vm.
a

Now I would like to have the boys stand.

Who are the members of tlie set of boys? Yes, all of the bon in the room

are memb41.s of the set of boys.

Is Harry a member of the set? (Yes.)

Is Charles a member of, the set? .A -has.)

1411 the members of the set of b7s JOIN the members of the -set of girls?

Do we have a new set? (Yes,' we have a set of girls and boys.),

Who are the members of our new set? (Each member of the set of girls and

each member of the set of boys is a member-of our new set.)

'Is Roberta a member of'the new set? (Yea...)

55
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Is Jack a member?

When we join one set with another, we'ferm a new set.

We started with the set of girls. Then the set of boys JOIIED the set of

girls. This formed our new set, the set of girleleend boys.

What do you think would happen if we start with the set of boys?

Repeat the original activity, this ti,ce starting with the boys,
I

Is the new set that is now formed the same set that was formed wh n we

started with the set of girls?
.

.

Yes, each member ofthe set of girls and each member of the set of boys

a member of the new set.

Have ready a box of flannel or magnetic board objects near tae board. Select a,

child to put up a set of obfects. 'Ask someone to identify the members of the, Set.

Have a second child put up another set of objects on the .opher side of the board.

Let-the. chi;dren identify the members of this set. Now have a third child join

thesets.' Ask the class to identify*tht mercers of the new set.
40

Repeat the activity but start with the set selected last, then join the first

set to it. Now, have the csiass identify the memlers of the new set. Ask,

-Are the members of this new set the same as the members of ,,he other new

set?

Does it matter which set I start with when I am joining two sets ?' (No,

the new sei will be the same.),

When we join one set with another, e form a new set whose members are all- 41_

of the members of each of t4e sets that were joined.

Duriag the daily activities, there will be nanyopportunities to have one set

-ajoined xo another. For example:

1. oneset'of picture boos joined to another set of picture books.

one set of toys joined to another set of toys. '

mow
3. one set of tIocks joined to another set of blocks!

4. a set of sand shovels joinedto a set of sand pails.

5. a set of brooms joined to a set of mops.

.6. a set of new games joined to the, set of old one: in the cupboard.

7. one set of children joined to another set of children foi; a given

activity.

8. a set of children joined to a set of toys.

Be sure that they understand that the npw set is toe same no matter which, set is

used 'as the sterting set.

k



Have the sheep and cows identified as the sets to be used today.

You 'have had fun using these small_wooden farm animals and the blc4ks.

Today, let's pretend that these blocks which I'll'put on the table will

form a fence around a pasture.

We'll put the sheep in the pasture.

Mr. Brown, the farmer, milked his cows this morning.'

He is now taking them to the pasture to join the sheep.

Mike
,
will yol please open the gate so that the cows' can JOIN the sheepi

---- ----- -- --- --, ---

en we join one set with another, we form a new set.

What are. the members of this new. set ?, (Each member of the set of sheep and
,-;

Al

each member of 'the set of cows.)

Az the children are sitting in a circle, provide each with a set containing three

or flour members (plastic bars, amall pla4tic or wooden,snimals, marbles, small

dolls, doll clothes, blocks, etc.)

You each have a set of toys that you like.

Let's pretend you're going to a friend's home to .lay and are taking your

se: th

Ft.f17 you cnoose someone vith whom 'you would like to play, join your

r
set to hers, and le, fl what new set you and your friend now haYe?

Continue all c:ildren are ..aired or only one chiliiremains without a

Partner. If latter happenc, let him ,oin his set with the sets of two
as

other chlldren. :;ame':he new set.

Cn the floor, mote = circus rinc using yarn, string, or rope. Have rubber or

wooden .;:os animals at hand (or mounted nictures of the animals if the otSects

are not vaila-cle). ,

Let's go to toe circ-s today. The lions will be the first animals to per-

form. fade, will yo- 'se the lion-tamer and pit your set of lions inside

the ring?

Now that we'-:e enjoyed their act let's ask Glenn to put the tigers inside.

the ring to J0111 the lions in e neW set.

In ourwanusual circus, the elephants perform an act with the lions and

tigers.

'Sharon is the elepnant trainer who will JOIN her'animais to the others in

the ring.

CT
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Nov we have a new act using a set of (lions, tigers, and elephants).

Does this set contain a subset of lkions? .(Yes.)

A subset of elephants? (Yes.) A subset of tigers? (Yes.)

Ask children to join other sets to.the set of animals in the ring and'identif,

the new set. After two or threes are joined in the ring, ,ask to have t

removed so that a new act may sta#t.

REMOVING SUBSETS AND THE REMAINING SET.

On the flannel or magnetic board, place a get of ducks and birds. Have the

children identify the set.

Susie will you REMOVE the subset of birds?

Are all birds removed from the board? (Yes;)

22E what set is left on the*board? (The set of ducks.)

We cell this the REMAINING SET. (Point to_the set of ducks on the board. )

When 'we REMOVE a subset from our startingiset, the set that is left is the-

REMAINING SET.,

Have the children answer such questioriS directed to these ideas:

Was each member of the set removed a member of our starting set? (Yes.)

Is each member of the remaining set a member of our starting set? (Yes.)7-
Was each member of our starting set either a member of the set removed or-

the remaining set? (Yes.)

Is the remaining set a Subset of the starting set? .(Yes, all members of

the remaining set were members_ of the starting set.) 1

Place on the magnetic ar,flannel board a set consisting of'trees, flags, ducks,

and rabbits. ,
A

Have the set identified.

Mildred, please REMOVE A SUBSET containingiall the flags, ducks and trees.

Now, what objects still remain on the board? (The rabbits.)

We cell this set the REMAINING SET.

ining set is the subset which is left igten we remove a subset rrom

starting set. 1
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Your children may.enjoy playing store to reinforc$the concepts of removing a

subset and the remaining set. They may identify the set of items in the store.

,Daen each child who buys something identifieethe subset he purchases and re-

moves it from the stole. Hive a child identify the members of the remaining set.

Use imaginary sets. .

Think of a set of two

Now join to them a set of two new bie cles.

Can nu see the new set of girls and bicycles?

Think of a set of Halloween witches. rk
-----r---

Now join a set of black cats to the set of witches.

What do we have,in the. new set_that we maria_L(Yes, witches and black cats.)

Think of a set of white kittens and red balls.

.Remqv,ethe set of balls.

Is just, the set of kittens left? What o we call this set of kittens?
.

(YeS-, thle remaining set.)

Think Of a set of red kites and green balloons.

Remove the set of balloons.

Which set remains? (Yes, the set of ites.)- Is this set a subset of our

starting set? (Yes.)

After giving several other examples, let'the children suggest their own imagined

sets. Ask them to think of joining one set to another or of removing a subset

from a Set.

ADDITIONAL ACTIVITIES

1. 4Iave name cards -for children placed face down on a table Ask a child to

namepick out one card and tell and show-the group the Orrit.
, .

SharOnis name was picked out. . 4
'

She Ei make her choice of activity now and invite some others to JOIN

her in this actiwity."4 /)
. .

The set will now include Sharon_and (Ruth Mark, and Lisa).
--,__
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Havg another child pick out a nagw., Continue until children aid

activities are paired. Emphasize the word,"join" when asking the child

to choose others to join him in the activity and have him name the

members of each set 'nvolved e joining.

2. Put the wheeled toys toge er i a group and ask to have the set

described. Show the set of cars without moving it from the larger set.

Is this set of cars a'subset of these wheeled toys? (Yes.)

Can we remove these cars from the set of toys? (Yes.)

Move the cars slightly away from the rest of the

What set do we have remaining here? (The other wheeled toys.)

If know what we call the set that ls.remining here, come one

at a time and ElLiaer the answer into ear. (The remaining set.)

3. Using flannel board materials, tell a story arout a"pod in the woods

where the animals come to drink.

A set of ducks comes to the Dor' and a few minutes later is joined la

a set of -rabbits. (We now have a set of ducks and rabbits.)

Soon a shy fawn quietly joins the duckd and the rabbits. We now hve

a set of ducks, rabbits and a fawn.)

Some cardinals came flying down to join the set that-is already there.

(Our set now consists of ducks, rabbits, a fawn, and cardinals.)

Unknown to them, a hlingry fox. is lyiag in thQ deep grass. at the walerls

dedge. ---

He greedilatches to see whist me 4r he can catch for his dinner, but

before he can syring, the fawn smells him and Lounds away, removing

jherself from the danger. (Remove fawn.)

Her movements frightens the rabtiis who quickly hop away to their hqme,

thus removing any chance the fox has for a rabbit dinner. (RemoVe

\----
rabbits.)

The cardinals see the fox ands away, calling., Fox, foxV, in time for

the ducks to ILI away with them. (Remove birds and ducks.)

' Sadly, the hungry fax looks2to see what animal remains for hi* dinner`.

What set is remaining? (The empty set.)



4. Place a set of objects on the flannel or magnetic board. Have pupils

identify the members of the set. Tell the children to close their

eyes, then remove a member of the set. Havepoipils open eyes and tell

the member....ok the set that was removed. Have pupils identify the

remaining set. The activities suggested may also be used-to strengthen

previously developed concepts. For example, you may ask such questions

as:

Which set has more members, the remaining set or the starting set?

, Which set flas fewer'members, the set that was removed or the starting

set?,

This may be extended to the following: start with a set consisting of

several apples and several oranges. When the children have their eyes

Then have identified the'set removedclosel!, remove all the apples.

'.and the set remaining.

4.4.-
110
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Chapter 6
a .

. PRE- MEASUREMENT CONCEPTS
.

1

BJEZIVES0 : To become aware of differences in sizes of objects.

To learn to usalappropriate words to describe such differences.

VOCABJLARY: Longer, longest; shorter, shortest; taller, tallest; wider,

widest; narrower, narrowest; larger: largest; bigP, biggest;

smaller, smallest; thicker, thickest!l heavier4oheaviest;

lighter, Jighest; nearer, nearest; closer, closest; farther,

fartherest.

MATERIALS: Sticks, some of which are different onlewith'respect to_their

length, and others which differ in color, thickness, etc. as

well as lengthy '.'nests" of boxes, barrels, blociestetc.; rope

or clothesline, yarn; bal4; balloons; paper plates;. cutouts

of geonrtric regions, such that some pan be placed entirely .0

Within the boundaries of others, -without any overlapping;

umbrellas.

ACTIVITIES TO HELP DEVELOP THESE CONCEPTS: "

We sill' make some detailed suggestions pertaining to the abfilty to

compAe lengths of objects. These suggestions then may serve as a guide

iri.the development of other size comparisons.

lave available a set of sticks that vary only to ther length. Display

two pairs of Aiwks, as shown below. For one pair, thp sticks are the

same length; for the other pair, they ara not

1

and

a

' For the parr of sticks at the left,, ask questions' such as these:

Is each stick-just as long as the other stick? (Yes.)

Are the two sticks the same length? (Yes.)

11.
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-

Is One stick to n er thin the other stick? (No.)

1114111c,'
Is one sick snorter tpat the other stick? (No.)

t

For the pair of"tticks at the right, ask questiOns such at 41Ib

' ,

Is each sticic just as Iong as, tie .other stick? (No.

,Are the.two sticks the same length? . (No.)

--Is one stick.1.6ner than the oilier stick? aes.) Which one
q---

4 is the longer stick?.

Is one stack sherter:than the qther stick? (Yes.) Which oni.

is the shorter-ptiek2

Place two sticks ".side-by-side", as below:

Then ask questions such as ,tnese

Is eachstickiljust as long at the other- -atick?=
Are the two sticks 4ame len)h?

Is one stick longer than the other stick?

Is one stick shorter than the other stick?

rt.;the sticks are not the
4

same-length, continue vith these questions::

Which stick is the fonger stick?',

-,
--zi

Whichdhich stick is tne snorter sti'4'k?
.

----"-- .

4*-4,ifInecessary, have ,,the sticks re9r'r?Ti,:ed
e

comparisivn: .

t

ilitate tne'

4'

e

or

, yr

Continue pai;-z Df Al7ks in a vs.r_ety p sitions,with respect -t_7, eacia,,
q

other, usin-; the pre2edlne; necessary. At times, use

this- fo.1311 of re-irran.-nent -t-, verIfy tni,de 1),; children regarding

the relative lengtr: f 41-le stick: .-
.

Di.splay.one Aick an 1, ir.art fr-,ra it, a c--.11cti'm 0,1771Pceve sticks,--

'
withlat least pne'sti.,.!k the Llme tenL;tn, -ne.15nu,r and .s?_. snorter41.

_

Thein_ask:

1/4.
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* *

From the sticks here (pointing to the collection of other sticks),
,

who can find a stick that is just as long as this orits (pointing

to the single "refference" tick)? Show me that the .stick are the

e-

a. same length. Is there another stick just as long a* this one?

In a si way, lhavychildren select and sho'd each stick that i

than the reierence stick, and each.stick that'is longer than the

stick? 4P

Display three sticks -as illustrated below: (The, letters are used here '

simpl
ft

t3 distin:ulvo am,n,:' toe zti,rkF in the discussion which follows.)

4t" .
0 J,

(a) 1

compare (1) -1-to stick (c): f

Altr

Is Chic stick;Sp',int t- ha) langer than that stick (.13,-JiAfFig to c3? (Yes.)

.

compare stock (a) 'Tith stock (s):

...-..; stick ( p--:. ^t to 'a) longer than that ;tick (point -t)".71111,1Yes.)
.

. ,

4 . .
lt% :tick (boint t .

a) th6, longgst ofthese sticks? (Ygs..)

es

,

Again start it-. !.,-ti,ck ii ) Fnd a.-'fr:-.:
.

, Is thio' stick (p-Ont t b) r-,orter_traan that stick--(point to a)? (Yes.)

Is this st,-ck (p-int c) snorter than that stick (point to b)?

t s) 4 sn-rtebt of these sticks? (Yes.)

Presen't.sets ..f tosee st,.c1,.L on different positions relative to edch,other.
.

By uoir4que',.t1,1qc t- tne ab nave children identify the longest

if he tr,ree on_: tor_ so-rtest ,f the three sticks.

Pr viAe ezTe-t.n2eT; t to: ones sugzested thus far, but have sticks

"tiertical:6rntr,c_r t.awn Land the'farA that in

t
svch in7r7Titer, often .pe#k -f tne tai] e. or tallest thing rather than. '

the 'f(.-!nger r
,

.

a
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pM



eegin to vary attributes other than lengthy/hen making length comparisons.

For instance, nse'different colored sticks; use sticks with different widths. ,

or thicknesses; use things, other than Stisks,--pieces of string, rope,

' clothesline, yhrn; etc.; use,o objects of different kind,--a pencil and an

edge,0 a book, etc. In each of these instances, the property of length

isicomparedand must be. attended to in the presence of other properties

that' are irrelevant to lenFth'.

Ye.' Iikely,Will find the preceding suggestions helpful as guidelines for

developing other forms of comparison. When comparing sizes of objects-in

terms of ideas such as bigger, biggest, larger, 41

largest, smaller, smallest,

etc., it is essentcal that theepaterials used have the foIloFing property:

for-any two things being Compared, one can be contained in the

other,--or we canclearl:Y think of one as being contained in the other.

To ask which Of the two tNng6 below is "bigger", for instance, can only

lead to trouble.

,

The following additional zuggestioris -'rill reinforce Ldeas considered

already, and a1s0 bill extend children's understanding of other coMparisons.

Display a set of objects 7N-1 the Vinnel(magnetic) board. For example,

ytu might use geometric shapes,.either all of one kind or dof various shapes.

0 Tell the children to lOok very.caiefull;,, at the objects. Permit them"to

handle the-members of the set.

*
Look,at the'sell'objects oh the board.

Are they all the same-sizele (Do.) ":.

Are.somq members of thissA SMALLER THAN, other Members? (Yes.)

I r

Select some member of the set. = ..

: , Look at the object I rn'11(11ding. ' '

--_, Roberta, give me all 31 fhe members that awe SMALLER THAN )-ie one

I qhose.

4 , Claes do ypulagree? ' .

t

fp: Lodk'at the objects that Roberta gave me.'

-
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.

Are some of them SMALLER THAN others? (Yes.)__
Is thel-e one meter that is smaller that-11111 of the offer members? (Yes.)

. Is it 'the SMALLEST member of tlit ..qet? (Yes.)
,...._

. 0
, /

7 IA this set of objectswe noticed that some memliers..g.f.the set are--r
. ., '-'-- 7-7 77

-

--
smaller -1,12,1 others.

. 4 - . . , .

Put alliKects.back on the board. Have v,arioxs childl-en select an object 'Pit ..

, and'then choose another child to 'select an object smaller than the or

selected by the first -child'. Give' t4 m ample pAactice in id4eZfying the -.

smaller of two,objects. , .

. ,

tit another time, haTq,availablei several'sats of three objects that fit
.

1
oue inside tlie other, for eicamiale, a."nese.of boxes or nursery blocks,. \

.

,.objects fr^ 1,;The Learning.Tpwer". 4r-"14ttie,in the Keg". Suppose you

'usa'a nest 'of boxes.
\

.* .
. ..

What do you think 13 intiad this box?
4

Jack,' will you remove' ths top from the box and shows what is inside? ,

. .

. "(Yes, we have another box and !t issmaller than the first one.)

Albert; will you ?ben this box and describe what you find insidelZ

(Yes, this box is smaller 'than both of the others.)

We say 'tnat thid box is the SMALLEST member of this set of boxes.
-77

'After the - children have seen the boxes opened and noted thAt each is

. smaller than t1 One s4/1 before, "scramble:: thm'in a large r box or
11111r

bag arer4ve as m*ny childrenas there ark boxes pick'out one without

,seeing the.size. Allow a certain ],ength of time for this "team" to

put"the boxes back together correctly. A three-minute egg timer might

-be'used to d&signate the time allotment. Open-the,boxes again and place

them jn randoM krder desk. Pick up tne largest,box in the set.

Mary; pick it the smallest box.

Is the box that Mary picked out the smallp"St one? (Yes.)

Is there a,box deft? (Yes.)

Is it smaller than mine?. (Yet.)

Is it smaller than Mary's?- (No.)

If we stacked these boxes inside each other, would we plaie Mary's

' box inside mina? (Ye.).
)

That is correct.: Mary's box is the smallest box: ,
. , -400

-------We wilid stack the smaller box first. Which box fits inside/all the
, .

others ?, (Mary's bo'x. -Ink smallest box.) .

"`
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Repeat this activity using_other objects to reinforce t'rie concept of.small,"
,

smaller, smallest. ,

_

,e.

Any of the above activities may be used to develop the concepts off' larger

and largest. Your-children may be familiar wol,th the terms bigger and biggest.

Take advantage of this knowled.:e and relat,i, them -C-_, termz you-are introddcing.

A set of socks (a meats sock, a ohild't sockf an infant's soak or i doll's

sock) may be helpful in devel-iping tne megnitcg and use bf s'mal]er, smallest,

and larger, largest. :
.

!
'4)

)

.

Have-the children find sets of objects Irf *toe room. LetIceM compare the
.

objects according to size. ,/
4 ,,, l

A . .
* f

4 bilave children seated in a circlP Have available,7 geometric shaps ofi'

valot-g(Zes.
As music is played tne chlaren.pass tne shapes. When-,

6-

the music stops5 the five cnildren holding the snnres, .stand and arrange.

themselveiLin order at',cording to size'' Children'ahswer questions suc4.11 as:
..

) -

Who is holding the LARGEST snape? ,

.

Is someone holding, ,shape SMAL,I,ErTHAN -fle, one Dopotrjk
----4.

. holdinS?

--...--
9r

Who is holding tne SMALLEST' shape? - -

. -.,.

\
. ,

. -,

Pin several -picesof yarn to theeb3ard. (Be cue -C.? .
vary the length). .'

,
.

- '

Have the pupils examine tne yarn. ;Then ask: /

Are all the pieces of yarn tne came length?, (N-.)
I

6

Are some piepes-i,W TIIAN triers? (-Yes')
. ---- --.-- -

,

, /
.

,

- Ronnie, -..-ill you point to one p4lece'-f yarn Pid +.Aen -show -.is a piece
6 . '7-- --,--

-- hat'ls loner t:..an Ire :he you so,4ected?* I.

1;!s Ronnie rlgn-t?'
:,

' I;ttiere ,-:2e pttr:-.41.;''.-,:t 17 LONGER THAD all -f toe others? (Yew:;
-7-- ---. ------"=7--- 47.- - - , ,

'Whc wo91,A like t- r.o.tnat,f,lece t?o,t:,e :1-ss::-Yw^..,,,- .- the
41 .,Ingest Tiell. of yarn.) .

. _w

Have a similar a7ti ' _sing toro =7.ept: rf, .7norter an'l,c4lortest.
.

4, ... AV
Tie two difientslen:t:-.3'-,f ckothe4ine rope r -lea7,:y twine "-o -3

..
.

-

of,cligirs and c:ii tne rem4ning r:Twe 1_ ,/- tne 7_::=11:-. Ha -, obil ran timatec
.

which
\
is the 1,_-=,m-er rope.!--i- tic, .-,i.n T).f tee c-o.il. Toed ak t:, -children

- 1.-
. .

Is . ..

to- pick up toe ends of th- --,r, -Ind .,alk Ln p desif_,,natda-pn a7. far or
, .

. 7

;theririll permit tne.% _.

40
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., 'Recoil the ropes.

Bring out a"thir s'iuccsiled r9pe to see -1f"the- est can be Setermined

by looking at the sizeof the °ail. k-ain check by hav,in aren -,,alk.

. with the ropes .as nar as tliay can go.
..

Repeat ti;e asziv ity us diffrent materials (diff,J:,rent,,len;tn.:

twine, yarn) is ti nave snildren note

thickness o? tne materli used. 'see t :ey will take Isis dIfference

ihtccsn'lyider.g.tl.n ettimatirl; le the ...r.1-ew any

which be Inc :rcrI,est. interest is yi!

may use thi.s, activity t=':_ntrsuce t:__ tl-,-.:ke; and tr.i:KeEt,

,64;:ther :mt te ,-n and av

the yarn an ____ere is _en-tn-,; :-.av--- ,,,,-, - L ,, --,----- ,jr--'--,

Al 1 tem

some snsrter t:-an 'ar.a sane 1...-n:,:a. 4'1= Inc _t;Fr:. ST A::-. t^q-_,
,

.
. .

,

end of eacn Tie..:c -f t the yarr. ;.n =°'="'+- 'e
. I .

: .the yanr:Iask

,s=ight-

'eavInE -rise f.tele end nPnir.,'

A6ain des-1:na e 1:ath Inc

,snortest t pie2e, -f

,length. A 2%Ll 7.a.y t an e:vel_i_e inner

with, tne '!arn. -if yV.. have a !(ern !±.en _

t-e a:ffferer:zez., le -tr.- te seenis fully:

ea*Ly by all.

This same t.-,;-1-e ..otl-sity may be tine a

'bright yl,r-n-_n a tnin,:ehvel tnat a 21-..1- tam ed by being

able ts cee the r=er

arranged an Inc envelpev.

Display n Inc baurd several strips csiLreitIbb:.n. tape sr

paper. Be sure tna all strip: are equal in 15nt5, all differ

tin width,

("Sh

I
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Notice the strips cn the hoard.'

Are some of tnem longer than others? (No)
?

Are eQme of them shorter than otners? (No, they -are all this -same length.)

Are all of the strips exa:tly.the same? (Ns," some are -..ider than others;

some are nailrower..TALE:n _toers-)'

Is there _a_strip that is' WIDER than-all of the others'? (tes.)

Mary, please show me toe widest 111

Is there a strip t: at _s NARROW ER tkan all of the otoers?

George, please show me the NARROVEST strip. _A

Other opportunities f_r the -inderstandirig sf the concepts cf narrower

(narrowest) and ;,-Ider (..-_dest) can he found in odmparing: toe of

rickra;:k on dretses, and widtr,is of tne stripes in boys' l'shirts and girls'

dresses, re tre t-m?led up c_ifs on the bods' jeans, toe vidth

of ons wkn hy ..me et2.
1,

/Y identify five onildren as members of the set for dis2ussiola today-

Have them arranze t%em,elves a2cording to :eight, starting -4itn toe

sho T-en toe questions similar to '

tran

,

-LAD- memEer .ne

tn-a 7Pry dn.. in tnis set? (Y,...z.)

tne t s :oild ZHC?:EF THAN of her dh- (Yes. )

tre

-2.
% toat fs1
-Z.,

t

srs.rtd,st.

t-112etin t

. 74e r

e

yn_

rrrr,h-, accrdinr tr -1-ne

rf tne sn_ :test ,

rr s.'_rte:' tran certain rtrer etc.

dlacs,

aso frs.m

sy wrap_lr:; paper ta:ked
-

.r.z!rr -nr

ead,r )hild, mar< no r,,:-,7ht, and

K. ter tI C. dnild;-en rave nad t_me to

;f=_ aye tne iney. pap,-,fr and put "ay til

_ ajaln mar< the nel,:nt, :,tressinc.

tre time _f flrst E

meas-_,reTetA,

-fir
I

t )
.

.

s.



June
Jean

Jib Terry
Sue

Sally

4

Mike

41Have.,a child build ITtower usinr L =e ClOCks. *TrIen ha=le giveral other_

children build to...re that are taller thph ,.he - previous one. At the end

of the altivity have pUzil., point to tor' tallest tower.

Some rainy day -.hen a supply of amhreilL 1s available, select a few of.

varioub height:. Have the ztaod them up and -decide '.hicn is the

discussion

umbrella it taller

tallest umbrella. -..et toe :wners The

.may be more Interesting ',hen the, chi.ldren :an say

than Karla's umbrella" or "7s:or:a has the "P''Pst-umbrP7l.." t
*Members of toe family may te iiscl.,-sed to rainforce thecoo oepts of shorter

(shortest) an:;i

Father 11 the the fazily.

MY tr),!ther is,TAILER THAN a motner,

:±1L sisterifthe SHORTEST MEMBER 'of toe L amily.

ar SHORTER than a mothPr.

r exampq.e:

ti he health pror",' on come 30000ls includes fond= n the heirhts and weights

reinforce theofthe children.
s *

comparison

for LEL a1,1:1_

opportunity f:r

.ay take advantare of trio. activi

ta7,1 and Short and to ,introdlIce the comparison words

:f the.o'e -.orak, provide some other

toe _-'a-rer. usP P=aces such as blocks,
s

,plastic toys ana -EheetE -f -rn.:eparate bag-s. . Have a anild lift each

bag and decide ;c;..ich bar heaviest. 'cave a chilliselect any

twh t-ra,ts and bag,is :212.= or liEhteran the other.

A -,ariationotof

vario,,s shapes mr-

gucS3

activit:f

children

feelthe

"e

t. ha--; the pupils Select seVeral, Pets

re roEm az meIbPr: of the set. First have the

r.tcrsver li7nterby s' Select a child to

obect.: kna alranre then.frun t to neaviest. Have another

.1 toe. 1.1-:ects 7irreed toe.arraffrement.

_



ADDITIONAL ACTIVITIES
A

1. Unless you have a cicild in the class who has been nade quite censitive

to his long or sort feet, co-Taring thelength of sands, feet, shoes,

boots, and mitten: teaning to the -,,crls shorter than, snsrte5t)-

longer than and lon,:est.

If there are a-e-verI.7-.7airs of topts that 1,ok much alike and do not

1.;-a.ve distinoaishon: on then, bring them te the group.

I -.-ant you all to sit w-ith o s out on fron7L, of you.,

Let's 1,ok at the lengt:. of bo-t=. and then

at trot- len:-th of al: tr.e.snsoo in

the boots that .t-.e coildren'o attentoon foir,..aed'on toe

foot of tne .1-nottoo ratr.erthan -tae. then:

A si r._

r
2. 'an ttheor ".-_-_;';'ina.1'1.1e roe

See -0: -eclae be canf:rtably wear

these

Ms_ldred.

i4,Lese

se t-Ike s to -ne ners:n whom

ano ner Tero,n _ olr grur Aar

Je_ ry. aan na one-he

than troese

toah toe-Le f_ots?

are shorter

oas s%oes that are longer

teacnerl.:

!..na stash -

ana

,n eltoer

1%.1 may

lang'.lag-

pace tn-

the r,, on. A K

one set -±

tOe talle=it-ont7.

in order

oce ne t iron each pair

ta-,1e. troe toe

arrah: aoc - :tart --n

rt,st t- eot

var_at.'n 'at.vaty to :evie-, set

aren. ,1-q1-alent :eth -f t;oto and

rr.r.dTn drIr -.1offerent lo ons in

'Oirr_n to oet of Have

with'

l iron arran-c toe L:ots

--rte -_-e cnildren tome



. to look carefully at: the to arrangements and decide whether or not

they agree 'with the 1,ork 01 cilassmates. u may ask:

Are there MORE members in one set THAN in the other? (No.)

Are there FEWER members in one set?, (No.)

Are these AS MANY in .ne set AZ tnere are in the

other set? (Yes.)

Then. ,-h-at a's,:ut these set: of boots? (They

are ecoiivalent.)
k,

How 'an 7-su in::? Yes, y:u cot-Cr:air the boots-in

this set'(indioatE-..) -..athlthe IL:11's set (indicate)

and see if tare are en, boots left.

Karla, ,so'J._ you,_me up and PATd the laITERS f tnece sets?

4

Are they equi-.-alent? (Yes.)

4. "I'm Thinkin:- 3f

e

I!n tioir:41r slmethon:: tiEt os bier than I am.-

th_inkon n_rsp.

Can yo- that _s bis-ger than you are?

this- zometh_n: trlat _s lamer than a hor8e.

I'm tninkin f an elebant.

Can "'TV; tminio f smetnono that is larger than the thing -

-yhoL na-ed-bef re?

I'm tnird:Ln:- 5:met:lin:: that f_7: smaller than I am.

Can y:u tell s.::not-lins that os smaller than you are?

I'm tonkin., f V:methsn tntt smaler than the kitten.

t%inkin: =: tie.

Can L=1.: thonk :f met am- that is vnaller than the thing

vcu named ':,ef-2re? \

What I_ t:.e that you can tnink of?

to =liar tnak everythin: you named 'bed's-re?

This to if all t \elat_ nsnirs as to

wider and narr-wer; taller AO snorter; etc.

73
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6. Turn 5 or 6 'paper plates of graduated sizes upside down and arrange

on a tray sp that only the largest shows.

`

What do you see on the tray? (A paper plate.)

I'll
MOW

remove the plate. Now what do you see? (Another plate.)

'Ill remove it. Now what'do you see? .Another plate!)

Continue until all plates have been removed.
'

How was I able to arrange these plates so that you saw only

one plate at a time? _

Many children will be able to jell you that each plate was just a little

smaller than the one, they had seen before. To help some see more clearly,

you may want to ask a child to demonstrate by holding his hands just

far enough apart for you to slip the smallest plate between them.

Show me with yourhands what John will'have to do before I

can slip this plate that is just alittle larger between

his hands.

This plate is still larger than the last one.

Show me how youriands*will have to move naw.

Continue until all plates have been used.

Scatter the'plates ajound in a small space and have a child see how

quickly he can arrange them as they were.

Then have them scattered and ask a child to turn them over and arrange

them with the largest on bottom.

7. Paper plates of graduated sizes, "nests" of boxes or barrels, graduated

sized beads, etc., might be made available for children to arrange and

rearrange during the ::ark period. ave sets of rectangular paper plates

as well as circular ones.

8. 'Give each child a balloon.

I have a balloonsfl',r each of you today.

stretch them before we start.blowin so that we can

blow them UD more easily.

You may'blo:: them as large as you wish after we finish our

game, bift for "now want you to stop blowing when T say,

"Stop!"

Blow.

0
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1

Have children blow until a balloon is about, 3" in-diameter.. ?r

Stopi ,

Is your balloon larger than it .was when we started? (Yes.)

- Blow.%

Stop!

Is your balloon the largest it has been since' you started

blowing? (Yes.)

Now you may blow your ballooaces l'arge as you wish.

When you have it that large, you can fasten it with a rubber

band you'll find on the workbench.

I'll give you help if you need it.

4
9. Before the children come into the room or while they are busy elsewhere

plade five or six umbrellais on a small table with the longest umbrella

to the front and-the re arranged In graduated size to the smallest

umbrella. (e.g., man. s um rella, women's smaller umbrella, child's

umbrella, a Japanese toy /6 umbr411a, and a small party-favor umbrella.

What do you see? (An umbrella.)

, Show me how far apart you think you'd need to stretch

your hands to be able to reach from the point of the

umbrella to its handle.

Chris, will you come and see if your hands are stretched

out enough to reach that far?

As he comes to-the table, whisper to him to'say nothing about what he se

behind the big umbrella, but to pick up the umbrella and stand in front of,

the others.

Chris's hands were just about the right.distance 2E14,

weren't they? Chris, you may put the umbrella on the chair.

W!iat do you see now? (Yes, you see another umbrella.)

Continue with the remaining umbrellas in the same manner stressing that

each-is smaller than the on they saw before and that their hands are

getting closer and closer together.

10. At another time, the same umbrellas might be used to demqnstrate

width. Open all the umbrellas and line them up according to graduated

size with the handles facing away from the children.

11111
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/
-4.
a

Is each umbrella just as wide as the one next to it? t(N,.)
---ir---
Wan, wilIpailtw.plea.se go and sit behind the widest umbrellal,

Did she choose the,riht one?

Can-you 4,eher? (N:.)

Sack, will y:u sit b,hinl the narroliet umbrella.

Did he choose the right one?
-

Can yo'd see him? (Yes.)

Carol, « toere anyther tkat is wide ugh for y,ubto sit

behind s, that we can't see roil. (Yes.)

4 Can LLL see aer? (N :.)

Close tne umbrella: and place them at random on the

T..M, if :e ..old theollbrellas a straight with the pAnts on

the floc;, would be toe shortest? Please show us.

4Sara, kich y-,u think would be next in size?

Stand T-,ur =renal up beside T-ml s.

is it tailel, than r' m's umbrella?

Cfatinue in thl, 'manner an., a_1all are used. Speak of the umbrellas

being taller than ,-.n_i tallest

11. Another way t-use, the sense:'of ,feel to'neinforce the concept of

larger than -r sl-r.allerthan is with ,arious sizes of balls, oing

.1-7--rmr,- a h:a1.1 up t- a ,lqrge beach ball., (Jacks ball,

hail, a :ii-ntly lar:er bail, t%ftnis ball, etc.)

H id bill Ii22Litz in your nand. (Palm downwar0.)

Can the-rail? (H .)

lf

Can v:u --ce-the 1-off? jilat a little.)

Can y=u ',IV r: around the ball and h"ld it
. lr-

c m'_rtal: in -le r.and?

d,=, r rail

bit in ne urn ,ith y,ur finuers curlail around it.

(Y

ao,y-)1.1 hold this hell? (Yr-s.)

la;1 _ar- 1 than t,eothr.,? (Y-s.)

Can I -

.

C ntinue until _21 has n?ndi,l, 1.11 the balls. When he comer to
4

the lirzt ,a .1, .drt.'', ' ld in -n. (pal?,-. downward se that the ball
*6 .

isn't t lalddo -; n oar], a -, t put tne ball between his
. ,

hands. , Hel --_t t ',.-2.,.-,,,l lar -_,, nom: by the `eel -f otzetehing

I vs

I

4
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,
as he handles larger and larger balls. Immediately after he has

handled the'largest, give him the smallest-: that he may feel the
4

sharp contrast. 4
. -

12. The classroom equipment and. the mgterials bru.frit into thefr-rom-by the

children offer excellent ppp.:,1tilis thoc mpari2z.n of lengt?),'
s "IF

width, and sizes .

1. jumping rope is 11-iger' tkan

I have the biggest ball.

YQ11 aren't as tall as I am.

I want a piece of paper the same size Timis.

These and many 'other .statements :r questi-ns (!ar., lead n turally into

a iituatl n calling f r an on -lorresspot

6
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Chapter 7
A.

',QDERTNG.iFT SETS s
.,''

IP*
, ' .

OBJECTIVE: To introduce the idea oitiorder-"ng _, sqflisoby usfng.the cgacepts

%
of more tharanci fewer than.

4

t .
VOCABUIZRY: Order, between,.(Review) mr.,re than, fear tha n, right; /eft,

. (

.
11 equililent. . .t

A . 11 .
-,

'MATERIAIS: Small objects, Tapir ba',4, perception cards, chart holder.

4

AULLVITIES, TO-HELP DEVELOP 'TV' S CONCEPT:-,.._ _......_
i IP ,
' Select a set of fi c 7irls. and h set of five boys to serve as.ohellery

.
tot r. gave them stand icel,vre the cl,a;:,s. feet the class identi44-the 'members

.
, '- P. . 44

dr. each set. 6
_ .

,
.

....
;

IN. -,.............. ..a...Are there a,,, many members in the sat cf girt as there are in the set o

___..,. ...._

of b,vs? ',. .. /
___

P
V

I,

.--PC,
..' c 4

.

How can you find -gut? air tip m4bes*th6 set6-to see if the ..,e

sets ,water,.) ilik : ,"'

. aye shy that/et:cc zee, areequival'ent? (Yes-.) 6.'
7--- _-. r .1 A

Ruth and JE.an, r41;case tale :jrY- seats. ,

Letuisowname the r,E2r*,e'r s of the -et ill ,irls pr.,...; standing here.
7.131 ' t ....- ,wont

--.1 lik
N- re --,:L,,I here au is.rie i v of the room equivalent? - ENo, there

,..
morearr are re b, s.), e: 1

.. ,,.
The, 144 t :,:r, Ka -, '2.; r e ftefr.ber=-,. ;:hielti 'eta lia:i''i'swer members? (The

. --ill-,
`

..----
set cf ,-;irra :a: .fe-..er rnembere.,' ) . ,

it .

........ fl- -', ,..- -,.
Is Karla '3 mer'ber e.. set . with more, members? (N.Y
. .

I:,-; Hasr,, ;1 rner.[,,-r -f Oct .uth moile members? (Ye 's..) ',
Is there ar 'l y i',Laine,,-..hor'10-f the .s^t 'with fewer members? (No,___
,-;rfly Eirl. ,De-n:-, tc, ' T-I. Litt. witi-l.f'ewe.r rjitembelit.)

.

Will!' the IhIldr-h ho 1 1',,n,c -4). the set, ;with fewer' members please stand

here (+!,.-,1,-,;natun-: a 1-,-atc,n ,t.,,Tariith. left side or the front wall). It

, , .. ,

X
4.

s -

t 4

3.,
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4
.

,

. . . .

Will the childrri who belong to the set with more members please stand

h&ce (designating Erlocation to the right of the previous one (F,,inting

to the set ;At the left).
,

..

i111111 ....Is the first set the one with fewer members or the one. with more members?
v.

. Fewer) (Pointing to the set at the Tight) . %110

, .

Dries the next set have more members .than the first (other) pnc7 '(Yes.)
. ..

Have the children si....d.own. ,Direct-theii attentiop to the flannel or magnetic
-

boar

Plact two sets that are noi equiyplent on themagretic,Ikard. Let ovis silt

.consist of fruit and the other of birds.'

t

1 if

ftVe
40

* CT%-'

4-., I1

llrt.the children assist you in pairing the members of the set of fruit.w-1,th: .
,

hose of_the set birds t., determine Whether or not the sets are equivalent.
.4

Do' die Acts match? (No.) p.

4 ...,- --....
*

.

WhiCh set has fewer members? (The- set of bird-Z.) ."

Which set has more /embers? (The serof fruit.)

Let us arrange the set of birds nere in this portion of the magnetic

'board and the set of fruit here. (See firwing for the arrangement)

4
4

. So

11-%

.

7
,.
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, .

Select ar.uet cf flowers which has more member' than the set of birds and

'ewer members than the set -,f-fruit. jS;lect a child to demonitrate by

pairing members of the sets whether the set of floJers has more or fewer 1

members than the set of birds., ,

4,-
.

Are there morie flowers than birds: (Yes.)

Does the set of hewers ha,e more members than'the set of birds? (Yes.).

77.
Are there fewer birds than flowers? (Yes.)

Does the set of birds have fiewer members than the set of flowers? (Yes.)

Select another child to demonstrate Ahether the set of flowers has more or

fewer members tharithe set :f frtht. .

ir-

Are there more fl,owers than pieces of fruit? (No,.)

. -
Does the set: of flowers hav4 more members tbmin'the set of fruit? (No.)

---.,--
\,

A there fewer flowers than pieces of fruit? (Yes.)
"-..----

.

Does the set of flowers hay.; fewer members than the set of fruit?_ (Ye)
. .

Are there 'ore pieces'sf fruit than flowers? (Yes.)

Does- the, set o_' fruit have more members 1,14.1 the set of flowers? (Yes.)

Lei us put,the flowersBETWEEN the birds and the fruit.

Are there, more flowers than-birds? (Yes.)

Are there wre piwes of fruit than flowers? (Yes.)

Are there LANi2CLLof fruit than flowers? (Ns.),t,

Are there fewer birds tnah flowers? (Yes.')

.have put the three sets IN ORDER The set of birds (pointing) is first.

The 'met 'Af flowers it-, next.

There are more flowers than-birds. Tne set of fruit is last, -5100-e014,
are.more piece's of.fruit tnan flowers.

V
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Are there more pieces cf fruit tnan birds? (Y.),
rrs,

Are there fewer birds than pecef fruit? (Ye6.)

In the preceding activity, the tnird -:et came be/tween the :ther two :-7,7ts.

Use materials of your n chop.inE; an i r:cee,, in a similar lway t: illustrate
/

instances in which the thirl _et :ia::

fewer member s.thar either af the,- first two sets

more members than--,eitner ,f two sets ised.

f needed, take.advanta,re :f tniss:pp:rtunity to reinforce childkn's ability
_r

to distinuish arn tne tet th,i left, t et n the rint, and the set

between; and t refer'to ;,ne set ar_ bein; e left cr rrt f another set.

Prepare in advance _bjectTi fr.- each child. (1:_r exanrple,

paste ctickn-, 4 batt ns and : Have no re -hah five members in
A

any set at 3v ,:ach child a cintainer ,ith .ari?ty f

' You .a-; 1*LE-1:to -ticKs, a zet butti:i,;, and a set of bl-,,cks.

Place tn= tem.=rs tne set f butt-nz'on the table in frcnt of you%

-(If other materials ar, .tart tt icne%er Get will be

tne :ther t ,.in order.)

Now cho:e .ne -f tne 7t*: ii e-lbers with tnse

the fir:-Aet.

this set nave =re -.embers tan theze are in 'cur first c%t?

Or '-kes it have -.ember ai r:"Iritt set?

,A-ncr;ers 'o71-,7 ,any i ncfl tne Cr.71C.0 0: the set.

I.

ift hair m-re.memte, plac t the '11OH_T of the menThers ,f yraur .

first set.
.

if-rt.nas 'tlace t, -ne f tne membais
-*--- 7-r

first,set:

Since each child nra,s the Lame -lat:r_al,, it:rn,l,ld be ea:-; fnr ye,u.tollcck

.around the r'rflm anee tne arrnnge nITiect- ;_-,n tir tabl7s.

ILL,/ ;Dail:. thee metters, f .ifoilr fast set witfi those cf r,u,i- fir.st let.

his set, nav,% m re -,r f.er mer:bets than your first set? .....

If i,0tie: mcr,_ member=, place them to the ri.gnt- of the member of-your
, -

first -set. , , -

If it ha- Ie.-- clac- t of the mmbrs

First

w

c-i
r

4
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A, 4

You have Put th'e sets (n ORDER.
_ ....r_...

One set is between the ct.r.rs.', fIt'has mo hers thanthe set at

,
ft

t'h left t-an the set at the righ

4

Have the-children,retultn eft' to .tontaln,-rc.
. A

through a procedure sim' ar to 7:e preCed inn o'ne,:plit this time have them

Npw l'aad the chiltren

start with the set of,a'o'cks. Ftnalfy, go-throuih

time, starting with the setIrol. paste Each

problems qf ordering that are not erf'c?...ESZ4red'in

iAlkprocedure thp

of these may resull in
ti

first instance, when

the third set lq compared of, the othalr 7,-D. Some chlildren will

need considerable helh '4hd reeated exherieeoes of t'r.u.s nature, 'before they

seem to grasp the essence of she ordenIng rrocess..
'

R peat :hit Mini tf activity, ._!: give t:e !nildren sets of oh,eats that
0 ,

vary, in n=ler ,f meMpers fro thqse tf thei.netghl_ Ftr example, one

child .5z heads, hAttons, and paste st-tc",.s, anotner
A

might have - I p'as-e s;_cks and h_`_tons.

Give different set; -yf oticfcts and havt each coMtare the nurser of

members on , i.e.- wits of h._s Toss,114 the sots

*Place

-rTatic lood.

f o :e r the flannel or

.Ihranged in order;.,for ezalfple,

(Y. et

tarm?

N

t :

t .)

.

S

left (pv:_nttr,,,:).

.5ae Sean

a cntld hat: tht sFt see

A
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Does the set of square shapes have fewer members than the set of stars?

(As before, No),,

Doe the set of'tikangialar shapecona e fewer members than the set of

sta i? (Yes.)
J.

Then whicn set shall ws pt fir.t, here at the left?, (T1A --t of

.47triangular shares* . .

°,0

,

..-.. -
, '

t the triangular c ut at the left of tine two start, such as: '

-A o
o VI 11 4-

- .

.

0

yet sshe

o

if sets Me. are in- olAT.

Does the set of triangular shaper have fewer membersthan tne'set

of stars? (Yes.)- It

e-

Doeslthe set ,i stars haV - member: than the set of ::irculat
77.----

- shapes? (YeS.) .
' . .

: or

, Noes the set of circular shapes-'Aav fewer tembers t,han tl-re set of

squarAe shapes? (No.) % 6 3

> , s
11,*

What can we is to p ut the etc in trier? (Put the set'tf square shapes
t.

between the set of stars. ani.the set .-_,:f circular shapes, like tlt.is:

t

emm

Hare the.,childrenkhelp-yc, verify "-,:hat: ioing from laf!-, to' right, each le

has fewer members ths.r, the one follo-,!ing it; allmrping fr.= right to left,

edikyllisq.*hba mere member' than:, one next to it.)

. ,4,1

, 1 . 84
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6 ...- 6 N

Ftovide so lac ey-pe,rief'ices in--;rde.ring other sec of oljects. Wit In sets. . -- .

.presented. in"randorn ordei-,1 use-sets hovir-:- 2, *,' I. and 5 merit-9ns; sets
.,.

rt-having 1, 2, 3 and 5 .r.erfcers; sets 'hao--,irc,- 1, -",-;,, 1. ar.d members; and. , ..-

sets having lt\if, - and ers. (The nu..mber of mez.bers on each se: t.,1

is given here only for ionvenien_e on. '7.h-6-huh:ter of

members in a set is not tobe mer,t_ohed -.4:.en yor'e-...Ing with ohildrin on ordering

the sets.)
An

Have ready, five- rater ha,_:,s-oacn -_;:ntainin- a d-..,"'lferert number .-_---f "ami,-iep

"laobjects (frott. 1 t,hro_..i-*".", 7:5) /Place 1.-.:-.e b gs at rantor; or: the flor so ,
I'

,_. : _
,

that eneither you nor the cnildrer. C.24,-,o,« which ba:g holds a particiilar set. "th

all children facing a :Ow table, or other area easily seen, pick_o bag and".

ploce its contents in the center of the ta":;_e. Ask a ,child to chsFs.anotire...:r.

bag, remove tne an!" deternine_- whether or not it nos more or fewer mem-
,

thkry yours- . his set hof more-so-embers', havq, p.,tzo, it on the right"
N

of the set onr.he table. wish to, these 51....,:;ec-_s on colored paper

or to help cnildren members of each set. Tf _t "nas--fewer
,

Aer.aters, place the left. sure tr_ar_ children are sitting so
_that the dorectIons, left -and are correct fi-orn their vie'.-cioin*,
.the objects. hack the ta.';-.s. and reheat ::,he seve'ral I a

child cannot de.terrnine-whetner :,be, se: has -.core h.-enters than -r fewer than

the set on the e, a sip. to check paorins members of the sets.
After se.;ectec ploc,d or to the 'left of the

tha-:;e onotner chol "-e-ep.a "P' 'est

--wC" t tna or to ,,:,e P the other sets. Th i= aotivity ma; -'tee

tne five sets, or to order ail of then.'used to order as.;

Prel_.-a r_ en-...in. se.-_c navihi: 1 throxigh 5- :ter...hers- . Plac.e the--,
csirds faoe 3-,-..h 1-r. a --..--i/.. oc--. i;he iao-41 at rondo::: to it *onto the center of
the chart :older. "---;-- ""---- -* 4- - tut --4-l-er nd de* :mine wr.e:.ne.i^

t.he oc-_, .--r,inis card,nas c-or,... ',..r: fewer 4.e-h.lers th- are on -,jours--. Ir his
Set ..'.-.--::! *fewer -e-2-e-rs, ho-.-_, that i-lacced on .- -_-/La' -:. a ri ..-,, If ;It

. 0
has` :::ore -e---t,e.rt oc---. 4_:-.:.it ed to the ,r..ght. APrillip cfleck tOise;

ti14-_, all 'children are soto_in.z oo -- 4:a t"':,-,,e' olforect.lono, oeft and right, are
4. correct fror-, thc_r :oe-..."Toirtt .

. \*.
4 ,

:1.11114

.
#

'

,
r

s 0

o

l 1 .
.., gt ..._.ma ._ is -.."oni ne-rcent_on. o*rds --Inj bP ft-';-.d --r. the I.07_'-{. of t.h-lr

- )5,31131,. Tl--a sectior: i-_ celled Plere,o3p-tior. _arras. ,'. -
-
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4

Usinizthe perception cards, pick a from :he lox for tne '_eginring 'of

-the game., Ask 4 child to pick anothei: oord r,n1 -ithv ling ?It it place

" either to the right or of the ;ifs:. "iris child ewill then ac ?. er.67.k.e"-

_child if he has placed it ^Jrro if re.dli no:, the end child rill

,:tell him why it is no: corro:4--nd movc the ocrd to it: rioh: Icosition. The.

second'child thPn removes o)Ll'oards and s:crts :he ,-ome c new _ =rd picked

at-random. When the seond does no: _16 he oee.no: more than

2ewer memters, to ohe temier4,f :he sets Again,

arrargemfts can ce ref,:aoements

e

was sugg_ -4 for ine _h :,-:rer cog:.

1

"O.
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p
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1 '
Chapter_t

ADDT7f6VAL ACTIVITIES FOR DEVELOPING CERTAIN

?SED IN MWIREMATICS

OBJECTIVE: To nz'ovde mere opport-nitiesd for ctildren to increase their

-nderstandong of certain coneents o,sed in mathematics.

,

VOCABUIARY: Above, aro,n4,,lesode, o..-er, behind, to}, cos Lion,

middle, center, same, di=ferent, (Pevi.) tetweenr

'nde, on, 1,-"E:e-t, smalleat.

Cslore-1 constr-ction-paper, .:ear. ,cardboard; objec7.'s for

magnetic or flannel t,oard; felt; str,in; :all; ehairs,

tables; ;locks; books, other ob,:ects that normally he

in the aIassroom.j

times ;.:,en e choldren to =iO on designated places their .

rime ...i :e -.rotten.- Isred of 7arloo.s :&-eoetrie regions.

:se rer-oorc nat have n sate sha7e d:_ffer on .izes and the nositions in
,

whiron They are ,laced. taj.are the thOldren i,entofy the :-..rticr...1.ar

shape taint,- asel .
exanla-T-1;,---1---n-f-+4,-Eht look 1-4.K

4
I

4-

41)

So"meot'-er ton, ,se-,ectan::-,lar and tirz,ler rdgions in the same way. The
- -

reions sho..11 in colors as well as sozes.

*Have weometroc relayo 7...711c the olasc int three or folr teams. seat (of"

stand) team: in ro;,:' Lho,.w a'geoetroe Ti .re, allow the efirst child on each

tAm mine or ano.Yr.er .,1e shaped like it someehere in the

room. P a' tell, and ac coon as the firs': child is'successf'-1, he says at

tae tatk of his row; tneh show another fir-a-re for the new leaders of ea-2E row

0

4

I

4*.



fic

'to find. 'This continues,u4q/ach child .has had a turn. The team whose

/Members were able to find alioor most of the shapes inthe allotted time wins.
. .

;,.,

6,1

save cut-outs tivarihe regions.,made'w th the name of a child written on

eachr.

`e
Barry Karle

.

Place the cut-nuts -n tne ft= a nearby a'

T:day, we use a different -.ay o, deciding here cnildren will work.

2LL na.e n there,is a t'rian:ular shape by tne big blscksl a

rectang-uiar :ne cy the art mate-rials, a ':iroular shape sj the small locks,etc.

As the,out-out wit name is turned er, please ign ouietly,and stand

in tn. ma-kej by ;nape tnat is

is is a good seeing that some children wolc with materials, that they

eldomchoofe. later time these same cut:-oits can' be ttsed to get the

children working in yet snottier activity. -.:hangt children's names on regions

so a child :s not al-.ays.identified -._th the same shape.

Provide boxes sf.geomeiric :es. Make neavy cardb,ciard cut-outs of

rectangular regions (including squa..e regions), triangular regions, and circu-
'Ilar regions of zizes: 0_.t -Anse irregularly into two, three, or even

four pieces'to be fitted t'.,gecher,to complete the figure.

These pleceq co,ild also be used a game to fini whs,wodd work with the

different types e -,ipneat diring -ne fre"e activ-ity,period. 'After Bach

child has taken a 1-_ie_q4Crom -he cox, one cnild the "key"oman

for each figuxe. stands in -,cne .nollin4- his piece that it can ece

seen tkasily. Ever-, otner'old cees q_cickly he can i , Where hit piece

of the puzzle:fits. He has tben found the ,ohildren with whom he will work.

The RTL;us groL:ps will ',nen -nor- -.here they find another figure to match

the one they have formed.

*Put cut-outs .of region: onliagneti:Iflannel to't'rl% Ask a child to place a

piece of yarn on board and lescrqe po:ition i.. relation to the

outs.

Ine--farn..sfiE7:47
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It is ABOVEthe recIngle.

It is AROUND the circle and the triangle.

Use perception cards, starched string, wire, yarn, or construction paper to

make visual aids such as the follpwing:

Display only a few such figurs at a time. Many questions Could be asked,
4Er

such as:

In which one do we see a TRIANGLE inside a square?----., . -

In which do we see two figures of the SAME shape but of different sizes?

Mhke large cut -out felt or paper regions of various skapes. Then,-cut out

smaller regions from the inside: Each small region should have as shape

.different from the larger region from which it was cut. These 471 be used

to fit into each ot,Qr.41Your figures may look like this.
.""

ffc
Directions -siMilarto these may be used.

Find the triangular shape tsat fits inside a rectangular chile

Which square shape fits around a zreen;,circuAr shape?

Which 'circular ssape'will ?it inside a triangular shape?

eir

Or A

. A variati.on of the ac*,i,fity above is to make C;(Dfiures, can be 1

played inside-,n. around:eac'n, ape and onelthat wik ._.
cpildren

: .

C/"'

may be requested to choose which blue triangol r d /

particular circular sh3pe or which yellow c cu ar,rw for : -.1.'Iti_fi
.,

. ,..

red rectangular shape. This will require f-iner irationand give' more
.)

challenge tq,some ckildren ,dla may be ready' f 3 M difficult task.

. r 41.
11 ,

ear

' V
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411

Make triangleo, circle, and rectangles in graduated siez as shown bel a.

Wire, starched .r t r f ir may be uLeci,. It,: sure that the :-.as are

sufficiently different on ,-3-1ze. :7- that- ne ic c_ntalnel Yn the

interior of another.

,A

TisinEE: the t::

Place tne

Put tr,e SM-L,LLEST
.

t:1 e'er. ;-'1" _'

S

(-2 care

4

V

Same `.;:".=f lae at :

"T'at

t _

aat, a - '

n=.ar : at,

'

172/1

1

4

-
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t

i
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r-7
Play lf,,11,,)w le,tider* .z,ants. Direct-1-A an" used during the rhythm

- .

period'ts vary a mar ',.in,' acti,Ity. a'ler't t,T, hear and

respond to the direction and cehini ni'n must, Chanye leaders

often. A

Walk BETWEEN the ta-tlet.

Walk BEHIND the T: ee i :1atr.

Ju:qp OVER the

at f-ur children at a

cndia? (Y =.)

I t.

'and )

4

: ,

_ t

lean

jack

ay,

.

-,ltn=ut anithey

're BETWEEN ,mike and Jean? ,.,(Jack .

3' r-saw

I

A
cia:s is

e t n toe

ri 1 2_

t



' When Jeat'goes down the slide, does she have to .1.9 past the gaelv

(Na.)to get to-thfr. swings? . z

4.Is the garden' BETWEEN the slide and ,the swings? (11-,.)

Are the swings BETWEEN the slide and,the garden? '(Yea.)
--E 0 -----+

40 Have some objects close at hand that car used in onjunctlom with your
i

directions iothe children.

Ji put this car BETWEEN John and Tim.

Arza,_ this paper in the LOWER, FIGHT-HAND drawer.

Julia, holA the book ABOVE Car(1,11.s head.

Now put it ON her head,

Have a cnild (Jerry) stand se-,eral feet away from you'and bounce a 1;e11 to,

,him. Put another crlid between ycu and the.,:irct child.-

can I bounce, the bal to Jerry .? (N bet-ieen y-.1.141!and Jerry.)

Some need mare than incidental learninc everiences- to help

them understand many Df tee kepAcepts. "Place caries may be of help to

'them. These camas ma) emphasiLe such as: above, below: behind,A
beside, top, b-t-Cm, up;ler,'lswer, (4Prner, center, middle, ever, and under.

is

7

. _

d*

a

4.)
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I. 1h, Chapter 9

USING NUMBERS WITH SETS

C

'4. OBJECTIVE: To help children identify the number of members in certain sets.

VOCABULARY: One, two, three, four, five.

MATERIALS: Set objects, materials for magnetic or flannel board, percep-

tion cards, card holder.

BACKGBOUND NOTE:
/ ,

The sets to be identified will be limited to no more than 5 members.

The suggestions in this section of the*commentary are deigned to provide

meaningful number' ssoCiatiOns ad backgroand for future systematic develdpment
- .

of number ideas There are many opportunities in the:daily ,program for the

child to recognize without counting, the number of members in sets with no

more than five members. Counting LEE se is not considered at this stage of

development.

ACTIVITIES TO HELP DEVELOP CONCEPTS

NUMBER dOF MEMBEBS'IN SELECTED ETS

In some kindergartens, certain work areas are limited to 4 children fir,

a time. ,A child soon is'able to see at a glance whether or not there is

room for him'on the big blocks, in the doll ouse, at the workbench, ftc.

,oe



ame cards may be used to, designate where each child is to sit as he enters

the group.--The number of children atsent f'or the dab' will be the same as the

number of the card, that are not paired with children.

Cut-outs of diffAt. shaped regions might be used in the same manner.

PAIRINGVIITH AN IMAGINED SET

Before the children cove in, place many small set materials around the

room. Have materials that yodcan use to arrangesin sets of 2, 3, 4, or

5. It may be heft to use a ,r-.rlety of-otjecto in the arrangements to rein-

force the idea that sets ma 11ve dissimilar members. Tell the children that

we.will play a game of "Let'- Pretend" today-.

, -

I will make believe I have certain sets and I will ask Lou to look

4-
around the room Imo find sets thatimatch mine.

I have a make telieve set '..hose members 'are a car, a cowboy and a

teddy bear.

I would like to.naze find a Let that hat as many members as a set.

-I have a set containing a took,, ball, a top, "d a doll.

Find a set that has the same number of members.

AP-

atm thinking; of a set -,,tose memtersare'an airplane and a horse.

,Find a het to na h mime,

BETS CONTAINING .TWO 10CMS

There are many 'Oainos trot we use almost every day that come in twos.

Today, we :rill.' talk alot.t some of'those things. Look at the TWO shoes

we are wearing.

Can you ttink of other things that we wear that come in twos3

*

The discussion of clothing.% that are worn.in twos might include: seeXs,

stockings, slippers, skats,toots, galoshes, shoe laces, mittens or gloves,

etc.
41&

The singing game or 'chant'"My Toes, My Knees, Mw Shoulders, may Head"

is Rind points up the twonesp: of Lhe other parts of the Cody since there

is.only one head.

c);



ame cards may be used to designate where each child is to sit as he enters
/

the groupThe number of children alsent f'or the dad will be the same as the

number p?-the cardb%that are not paired with children.

Cut-outs of dif f4en't. shaped reOpho might be used in the same manner.

PAIRING14ITH AN IMAGINED SET

Before the children core in, place many small set materials around the

room. Have materials that you'can use to arrangein sets of 2, 3, 4, or

5. It may be belt to use a v-,riety of-otjects in th.e arrangements to rein-

'force the idea that sets hive dissimilar members. Tell the children that

we.will play a game of'."Let't Pretend" today-.

-

I will make telieve Lave certain sets and I will ask you to look

around the room limo find sets thatSmatch mine.

I have a make believe set whose members Pare a car, a cowboy and a

teddy bear.

I would li.ke to.nave DI, find a cet that haA as many members as 1L,set.

%I have a set contaiiiiiig a book ball, a 'top, afid a doll.

Find a set that has the same number of members.

atm thinking of a set ...lose membersare'an airplane and a horse.

,Find a ..et to ma, ,ti,

SETS CONTAINING'TWO !.04.TATE

There are many things thrit we use almost every da- that come in twos.

Today, we will 'talk alout some of those things. Look at the TWO shoes

we are wearing.
t--
Can you tAlink of other things that we wear that come in twos?.

The discussion of clothing. that are worn in twos might include: soC)ts,

stockings, slippers, skates. boots, galoshes, shoe laces, mittens or gloves,

etc.

,
The singing game or "chnnt'"My Toes, My Knees, Mg Shoulders, try 'Head"

is fond points up the twonesf of the other parts of the body since there

isonly one head.

ft
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*The children may enjoy having you read such poems as:
. . .

Roberts, Elizabeth' Madox, "The Twins"

Milne, A. A., "Us Two"

*Drinkwater, Jphn, "Twos"

They may also enjoy hearing nursery rhymes that have two characters.

SETS EQUIVALENT TO A MODEL SET

i
mn....
qm====a

o
-

A ( I ) (2)
r

Using materials for the maguat.ic board, percept on cards', CV felt pen

on newsprint, arrange ajset of three objects an''at least three other sets

so that at least one of these is equivalent to firstIlset. For example,

sets of objects might appear as illustrated abov where sets (2) and (4)

are equivalent >> set A. Select different/ch en to find a set that matches

.the model se-t. Be sure that all of the sok; hat are equivalent to the model

set are identified, along' with the numbegof members in each.

Repeat this actcvity using sets-having /ne, two, four; or five members.
1 /

Ask he children to find sets i room that match the model set, whose,

number property is identified. Hav child pair the members of his set'

with the memleA of ,io,rs 4c, see it o e set has as many'members as the other.

1p Avoid having the children get the idia that the members of a set must be

related in some way other :than that they are members of the same set.

*Give each child a set of 5 objects.

Listen carefully as I describe the,game that we will p'la'y today.

I will put a set of objects under this box (indicate) while'your

eyes are closed.:

Mhell'I tell zoll to open your eyes, use"the objects I gave you to Form

a set that zol thinkis,equivalent to the set under the box.

Place this set of objects in front of -0t1

Then I will remove the box and show Llt the set that was hidden.

Are x211 ready to play?



Close your eyes. I am placing a set und0r the box:

Open your' eyes. Think.

Now,lace in front of you a set that you think has as many members as

the set under the box.

Look at EL set..

Now look at your Set.

If your Eal is equivalent to a set, please stand and tell me how,many

'members there are'in each set.

Repeat the game several times and askvarious chiiren-to be helpers. Each

helper should have a turn to select and hide a set fpr classmate-s to match.

Place the following sets on a table or countertop: ten sets each containing

four small .objects; two sets of three objects; and one set of two objects.

Show a set with for objects and ask for-the number of members in this set.
IMP ,*

1Send two chin_dreto the table countertop). As you slowly count to Live,

they must find asset with the number of members indicated and arrange it in

a designated place'for classmates to see,, Continue until all of the sets of

4 objects have beer used. .

Thi-alivity may e repeated using sets with more or fewer membel.s.

A

PROBLEM SOLVING

Give each child a set containing 7 smallobjects and a piece of

6" x 3" construction paper.

Today I'm going to tell you some stories.

You will'use the set materiMls to answer the questions I'll ask..

After I ask the question, Llt your set answers under the paper so

they won't be seen until it is time.

After you have given the problem and the children have de ded upon answers,
4

show the story using the maGitetic bo rd. Rave the childr check their answers

and stand if their set is equlihlent o the one on the ard.

Mildred had two dolls.

Mother leave her one new doll'.

How many dolls does Mildred have?

97



Jane has one baok,`one doll, and one 12.E.

tlay,i 4

see how many toys Jane has?

Bill started to school with One ball.

--He found another one on the,ay..

How many balls did Bill briAg to school ?_,

ADD I, aONAI: ACTIVITIES

1. Have theAchildren scdttered around the center of the room. At the sound

of a bell or a chord of the piano, they are'to form into sets with 1,

.2, 3 or 4 memters. Ask one child in'each group to call out fiis set

number.

2. The.re are some singing games and many songs that use numbers. "Ten Little

Indians",-':This Old Man" "ThreePlind ':Two Little Birds", i'Six

Little Chickadees", etc. fuse 'llese at music' tiMe

3. Use'perception Care4 it started in the back of the book for Qet descrip-

tions .qf various typeS4 ,

(a) ?Recognifzing sets with 1, ? and 3 members.

.(b) Using sets of 2. and 3, members to name the number of a set.with

more members. The children may think of a set of 6 as 2 sets

of. :; members each or as 3 sets of 2 members each.

(c) Identifying thb number of numbers in a subset within a set.

(d) PairLng the mertters of tw,; sets and discovering that one set ras

more than, fewer '!'han,as many members as the other. Mcntion

hUtber of members of each.

If(e) 'Joining sets and forming a new set. Mention number of 'Members.

(f) Removing a subset,to find the remaining set. Mention number of

members.

Recognizing tat a set having three members arranged in a la*

space rerresentx the same number as a set of three members within_

a.smatl skaqe.

(h) Identifying twd sets which have the samq'arrangement of members and

alsq the same number df members.
,

98
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MATERIALS

4. a

The following fiats of ,qatLlials'slig,Lest certain aids for use in

the mathematics program. They are'by no means exhaustive.' You may-
,

find other materials that will, make the wok morepeaningful to yollr

particular class. It is not nccessaTy that you have or use every

it listed. Use yoi,r best jude,ment both in the selection of aids

and in the extent of their c,,,t with your children.

MATERIALS POP TEACTER DEMONSTRATION AND PUPIL iTS,

Genet;a1 clasproo- si,pplies-j Paper clips, 1;tter bands, colored half,.

paper, ta4toard, scissors, pasee, ayons,

pants, paint lr_ashcs, fcrrriture, tc.

Balloons

BallIk a variety r?:, -ar_r: from :small ones to large cb balls
A

Blocks.c.f vaolcs siaps and sly_ ;

Books

Boxes of 7d.,1"1!-YJS air= ar. hares

Coordination boarl

Cookie or.donut cutter

Embroider]

Empty. 7.ans or various

Fit-a-space

4
Flannel or maI;neti' .,card

Flannel or magna -ti, board ol,ects

Farm board

Games: - dominos, ob,I.e?t lotto, 7_1zzles, etc.

Geometric models made fro - a variety of materials such as: Welt,

1

construction paper, sandpaper,
,

styrofoam.

99 .
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7.

Graduated sHapes

Hula hoop (if available)

Kittie Inthe,kegs

Learning tower

Lincoln logs

lOgnetic form board

Numeral cards-

.

Old magazines

Paper bags

Parquetry blocks

Pegboard and pegs

Perception lEards

Rhythm instrutents' \
N

Seasonal materials: Ircian corn; colored leaves; ",mpKins; Christmas

h ,

de:orations; :zreeting cards from

vario,s occasions; *.t.:2,4:\

Stting, yarn or cloth:rsline rope

Toys: :ars; dish s; stand;',..p fl__;ures :arly seeps, community

workers .or storylook character:-. lollc'othos; trAcks;

Umbrellas of various sees

Notice the next listt. Materials . Individaa Pupils", ani use as applicable.

MATERIALS

MATERIALS OR urprvi-DuAL PUPILS

BEads and bead 'area

'Beans

.Blocks (small colored)

- Bottle caps

Buttons

'

100
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Corks

Crayons

o

Cubes (one-inch-square.wooden)

It -

.7' Figures (geometric, made from construction paper)

"Food for thought and stomach" (marshmallows, cookies,_crickersietc.)

General room supplies ' .

Marbles

Paste sticks

Pegs

.

Plastic spoons and forks

JP'

Rocks and stones

Shells (macaroni. or corers)

Spools

Straws
.

String or/yarn

o

Tongue depressors

Toys (small animals, oars, trl.ckz, owbC;ys, surprises from cracker-2_

Acks and cereal boxes)

STORAGE BOXES

These may be made from any availane materials. They are useful

for storing each pupilrs Materials. THe following ilbas have been

suggested.

I. Boxes of various sizes which are convenient to store. If'ona

wishes to, felt or flannel may_lok glued to the inside lid and

e'ithus create individual flannel boards for each pupil. Pl!ace-

-the objects for use inside the box, and the ch ldren may

manipulate these as directed or during free-t eNactivities."7

ir
storage. They may be labeled for.each child.

2.' Cottage cheese cartons a-e easily obtained a3,d very good for

3. Paper bags 0,enveiopes may be used as satisfactory containers.
.

They can be used with an element of surprise: grab hag. . C=-
AP

5
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v.

.ts
er- PERCEPTION CARDS

'
These-aids showing sets olrvnrious memberleare excellent sources

'for reinforcing concepts and vocabulary. The cards maybe madt by the

teacher for dernonstratior purpose and also by'the children for class .

work. The latter individual cards are particularly.valutble when
. .

working with "pairing,-mere than, larger than, sane as jt9."- By keeping

a variety of cards, the children will not tend to memorise the answers

sought: At the same time interest and intrigue may result from the

element of surprise. Some suggestions are listed below:
7,

.1f Pictures of sits frp,r nag.azir,e advertis,nents, story and picture

books. Mount .these on heavy tagboard for feloinstration burpoSes.

2. Ggometric (indiviT,at and combinations) such as circle,

triangles (three tipee), re2tangle, and square.

13. Vario_s ot.ect%, s. -h as,,:cr,ttric:' figures with an "X'; placed

In varicu5 position:: "inside, outside, on, between", etc."

Fot example: -eke a square and mark and "X" *inside it. Ask the

childrvn the "X" is locatr'd.

.

I.

t
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,

Smaller and larger figures to show comparison of size; individual

or a complex group.

'0
5. Sets.of dots, gcometrtc figures and other objects to compare

set sizes (include a blank lard depicting the empty set.)

r A

6. Sg which can be easily partitioned into subsets of like

members, one member sets, etc.

1r
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KINDERGARTEN VOCABULARY

Your children will be introduced to-many ne

of the year. Many of these words will bee. well u4

children. Row'irer,other words will needcofist

child prfogresses through the primary grades,

will have some understanding of the wordb °below

-kindergarteW.
a

above

alike

around

as many as

behind

below

beside

between

big

bigger than

biggest

bottom

center

circle

close

closer

closest

collection

corner

different

edge

empty set

equivalent

fewer than

fewest

first

five

four-

(high

higher than

higSest

in

inside

join

large

'larger than

largest

last-

l
O

eft

long

long ,fr than

longest.,

match '

rrLmbr

rrc-A,han

most

narrow

nurbcr

on

on,

ordor

outside

pair

pairing

r..

words during the course

derstbod and used by the

reinforceMent as. the

that your children

the end qf the

)
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pOs tion

rectangle

reg

1, rem fki;g_set

ve

ri t

same

set

shape.

'shott

.sh*rter than

/6bortes

side

"ee

small

-smaller tnln

square

subset

tall. .

faller than

tallest --

thick

three
_ -

top

triangle

two

under

wide

1
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